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MODEL 8559A 



GENERALINFORMATION 



SAFETY SYMBOLS 



The following safety symbols are used throughout this manual and in the instrument. Familiarize 
yourself with each of the symbols and its meaning before operating this instrument. 




Instruction manual symbol. The instrument will be marked with this symbol 
when it is necessary for the user to refer to the instruction manual in order to 
protect the instrument against damage. Location of pertinent information 
within the manual is indicated by use of this symbol in the table of contents. 




Indicates dangerous voltages are present. Be extremely careful. 



The CAUTION sign denotes a hazard. It calls attention to a procedure which, if 
not correctly performed or adhered to, could result in damage to or destruction 
of the instrument. Do not proceed beyond a CAUTION sign until the indicated 
conditions are fully understood and met. 



I warning"! 



The WARNING sign denotes a hazard. It calls attention to a procedure which, 
if not correctly performed or adhered to, could result in injury or loss of life. 
Do not proceed beyond a WARNING sign until the indicated conditions are 
fully understood and met. 



GENERAL SAFETY CONSIDERATIONS 

^^ARNIN^ 

BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure it has been 
properly grounded through the protective conductor of the ac power cable 
to a socket outlet provided with protective earth contact. Any interruption of 
the protective (grounding) conductor, inside or outside the instrument, or 
disconnection of the protective earth terminal can result in personal injury. 

I WARNING I 

There are voltages at many points in the instrument which can, if contacted, 
cause personal injury. Be extremely careful. Any adjustments or service pro- 
cedures that require operation of the instrument with protective covers 
removed should be performed only by trained service personnel. 

I CAUTION i 



BEFORE THIS INSTRUMENT IS SWITCHED ON, make sure its primary 
power circuitry has been adapted to the voltage of the ac power source. 
Failure to set the ac power input to the correct voltage could cause damage 
to the instrument when the ac power cable is plugged in. 
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FIGURE 1 -1 . HP MODEL8559ASPECTRUM ANALYZER AND ACCESSORIES SUPPLIED 
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SECTION I 

GENERAL INFORMATION 



1-1. INTRODUCTION 

1-2. This Operation and Service manual contains 
information required to install, operate, test, adjust, 
and service the Hewlett-Packard 8559A Spectrum 
Analyzer. Figure 1-1 shows the instrument and acces- 
sories supplied. This section covers instrument identi- 
fication, description, options, accessories, specifica- 
tions, and other basic information. 



1-3. DESCRIPTION 



1-4. The H P 8559 A displays the amplitude and fre- 
quency of each component of an input signal on a 
CRT. This display gives quantitative information 
often not available from a conventional oscilloscope. 
The HP 8559Ais capable of measuring signals from 
- 112 dBm to +30 dBm over a frequency range of 
10 MHz to 21 GHz. 

1-5. The complete measuring system includes the 
HP 8559A Spectrum Analyzer plugged into a com- 
patible Hewlett-Packard display mainframe. 



1-6. MANUAL ORGANIZATION 



1-7. This manual is divided into eight sections as 
follows: 

SECTION 1, GENERAL INEORMATION; 
contains the instrument description and specifi- 
cations, explains accessories and options, and 
lists recommended test equipment. 

SECTION 11, INSTALLATION AND OPER- 
ATION VERIEICATION; contains informa- 
tion concerning initial mechanical inspection, 
preparation for use, operating environment, 
packaging and shipping, and operation verifi- 
cation. 

SECTION HI, OPERATION; contains 
detailed operating instructions for operation of 
the instrument. 



SECTION IV, PEREORMANCE TESTS; con- 
tains the necessary tests to verify that the elec- 
trical operation of the instrument is in accord- 
ance with published specifications. 

SECTION V, ADJUSTMENTS; contains the 
necessary adjustment procedures to properly 
adjust the instrument after repair. 

SECTION VI, REPLACEABLE PARTS; con- 
tains the information necessary to order parts 
and/or assemblies for the instrument. 

SECTION Vll, MANUAL BACKDATING 
CHANGES; contains backdating information 
to make this manual compatible with earlier 
equipment configurations. 

SECTION Vlll, SERVICE; contains schematic 
diagrams, block diagrams, component location 
illustrations, circuit descriptions, and trouble- 
shooting information to aid in repair of the 
instrument. 

1-8. On the title page of this manual, below the 
manual part number, is a microfiche part number. 
This number may be used to order 4- by 6-inch 
microfilm transparencies of the manual. Each micro- 
fiche contains up to 60 photo-duplicates of the man- 
ual pages. The microfiche package also includes the 
latest Manual Updating supplement. 

1-9. SPECIFICATIONS 

1-10. Instrument specifications are listed in Table 
1-1. These specifications are the performance stand- 
ards or limits against which the instrument is tested. 
Table 1-2 lists supplemental characteristics. Supple- 
mental characteristics are not specifications but are 
typical characteristics included as additional infor- 
mation for the user. 

NOTE 

To ensure that the HP 8559A meets 
the specifications listed in Table 1-1, 
performance tests (Section IV) should 
be performed every six months. 
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1-11. SAFETY CONSIDERATIONS 

1-12. Before operating this instrument, you should 
familiarize yourself with the safety markings on the 
instrument and safety instructions in this manual. 
This instrument has been manufactured and tested 
according to international safety standards. How- 
ever, to ensure safe operation of the instrument and 
personal safety of the user and service personnel, the 
cautions and warnings in this manual must be fol- 
lowed. Refer to the summary of safety consider- 
ations at the beginning of this section. Refer also to 
individual sections of this manual for detailed safety 
notation concerning the use of the instrument as 
described in those individual sections. 

1-13. INSTRUMENTS COVERED BY MANUAL 
1-14. Serial Numbers 

1-15. Attached to the rear of this instrument is a 
mylar serial number label. The serial number is in 
two parts. The first four digits and letter are the 
serial number prefix; the last five digits are the suf- 
fix. (Refer to Figure 1-2.) The prefix is the same for 
all identical instruments; it changes only when a 
change is made to the instrument. The suffix, how- 
ever, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to 



SERIAL NUMBER 
PREFIX SUFFIX 



SER 2203A01726 

OPT 



mspi HEWLETT-PACKARD 



FIGURE 1-2, TYPICALSERIALNUMBER LABEL 

instruments with the serial number prefix(es) listed 
under SERIAL NUMBERS on the title page. 

1-16. Manual Updating Supplement 

1-17. An instrument manufactured after the print- 
ing of this manual might have a serial number prefix 
that is not listed on the title page. This unlisted serial 
number prefix indicates the instrument is different 
from those described in this manual. The manual for 
this newer instrument is accompanied by a yellow 



Manual Updating supplement. This supplement con- 
tains change information that explains how to adapt 
the manual to the newer instrument. 

1-18. In addition to change information, the sup- 
plement may contain information for correcting 
errors in the manual. To keep this manual as current 
and accurate as possible, Hewlett-Packard recom- 
mends that you periodically request the latest Man- 
ual Updating supplement. The supplement carries a 
manual identification block that includes the model 
number, print date of the manual, and manual part 
number. Complimentary copies of the supplement 
are available from Hewlett-Packard. Addresses of 
Hewlett-Packard offices are located at the back of 
this manual. 



1-19. Manual Backdating Changes 

1-20. Instruments manufactured before the print- 
ing of this manual have been assigned serial number 
prefixes other than those for which this manual was 
written directly. Manual backdating information is 
provided in Section Vll to adapt this manual to ear- 
lier serial number prefixes. 

1-21. This information should not be confused 
with information contained in the yellow Manual 
Updating supplement, which is intended to adapt 
this manual to instruments manufactured after the 
printing of this manual. 

1-22. ACCESSORIES SUPPLIED 

1-23. A type-N male to BNC female adapter, HP 
Part Number 1250-0780, is supplied with the stand- 
ard instrument for the use of lightweight cables with 
BNC connectors. 

1-24. Side stop kit, HP Part Number 08558-60131, 
is supplied to prevent the spectrum analyzer from 
sliding out of the mainframe. When the side stops 
are installed, the plug-in cannot be removed from the 
mainframe. Refer to Section n for installation or 
removal of the side stops. 

1-25. Three graticule overlays provide the operator 
with reference-level labels for the CRT. HP Part 
Number 5020-8565 is the overlay for HP 180-series 
display mainframes. HP Part Number 5020-8566 is 
the overlay for HP 181-series display mainframes. 
HP Part Number 5020-8567 is the overlay for HP 
182-series display mainframes. Eor proper installa- 
tion of the graticule overlay, refer to Section 11. 
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TABLE 1-1. HP MODEL8569ASPECIFICATIONS(1 OF 4) 

SPECIFICATIONS 



FREQUENCYSPECIFICATIONS 



FREQUENCY RANGE 

10 MHz to 21 GHz, covered in six pushbutton- 
selectable ranges: 



Frequency 


Mixing 


Lowest 


Highest 


Band 


Mode 


Freq(GHz) 


Freq 


GHz 


(n) 


[ALT IF] 


(GHz) 


.01-3 


1- 


0.010 

[0.025] 


3.060 


6-9 


1-1- 


6.035 

[6.020] 


9.060 


3-9 


2- 


3.033 

[3.048] 


9.120 


9-15 


2-1- 


9.058 

[9.043] 


15.120 


6-15 


3- 


6.055 

[6.070] 


15.180 


12.1-21 


3 + 


12.080 

[12.065] 


21.000 



FREQUENCY SPANS 



Full Span (F) 

Entire frequency band displayed with frequency 
of tunable marker indicated by Frequency GHz 
readout. 

Per Division (MHz/Div, kHz/Div) 

14 frequency scale calibrations in 1-2-5 sequence 
from 10 kHz/div to 200 MHz/div. Center fre- 
quency is set with the TUNING control and indi- 
cated by the FREQUENCY GHz readout. 

Zero Span (0) 

Analyzer functions as a manually tuned receiver, 
at the frequency indicated by the FREQUENCY 
GHz readout, for time-domain display of signal 
modulation. 

FREQUENCYACCURACY 
Tuning Accuracy 

Frequency GHz readout (center or marker fre- 
quency), after zeroing on the LO feedthrough: 
0.01 - 3.0 GHz: ± (1 MHz + 0.3% of center 

frequency) 

3.0 - 21.0 GHz: ± (5 MHz + 0.2% of center 

frequency) 



Frequency Readout Resoiution 

IMHz 

Frequency Span Accuracy 

± 5% of displayed frequency separation 

SPECTRAL RESQLUTIQN AND STABILITY 
Resolution Bandwidths 

Eight selectable resolution (3-dB) bandwidths in 
1-3 sequence from 1 kHz to 3 MHz. Bandwidth 
may be selected independently or coupled with 
frequency span. Optimum ratio of frequency 
span to resolution bandwidth is indicated by 
alignment of markers (X))n the two controls. 

Resolution Bandwidth Accuracy: 

Individual resolution bandwidth 3-dB points: 

< ± 15% (<±30% for 3-MHz bandwidth) 

Selectivity; 

60-dB/3 -dB resolution bandwidth ratio: <15:1 

Stability 

For fundamental mixing (n = 1 - or 1+ ) : 

Residual FM: 

<2 kHz p-p in 0.1 second' 

Noise Sidebands: 

> 70 dB down, >30 kHz from center of CW 
signal with 1 kHz resolution bandwidth and 
video filter at MAX (not in detent). 

Video Filter 

Post-detection low-pass filter averages displayed 
noise for a smooth trace. The MAX (detent) 
position selects a video filter bandwidth of 
approximately 1.5 Hz for noise level measure- 
ment. 



AMPLITUDESPECIFICATIONS 



AMPLITUDE RANGE 

- Ill dBm to -I- 30 dBm. 



'<2 kHz p-p in 0.1 second in a 180-series display main- 
frame with 220/240 line voltage. 
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TABLE 1-1. HPM0DEL8559ASPECIFICATI0NS(20F4) 



Maximum Input (without damage) Levels 
Total Power: 

-1-20 dBm (O.IW, 2.2 Vrms) with 0 dB input 
attenuation 

4-30 dBm (IW, 7.1 Vrms) with >10 dB input 
attenuation 

DC: ±7.1V 

AC(<IOOHz): 7.1 Vrms 
Peak Pulse Power: 

+ 50 dBm (lOOW, <10 ftsec pulse width, 0.01% 
duty cycle) with input attenuation > 30 dB 

Gain Compression 

<0.5 dB for a - 10 dBm input level with 0 dB 
input attenuation. 

Average Noi.se Level 

The displayed average noise level determines 
sensitivity (minimum discernible signal). Signals 
at this input level peak approximately 3 dB 
above the displayed noise. 

Maximum average noise level with 1 kHz resolu- 
tion bandwidth, 0 dB input attenuation, and 
video filter at MAX (detent): 



Frequency 
Band (GHz) 


Harmonic 

Mode 


Average Noise 
Level (dBm) 


01-3 


1 - 


-111 


6— 9 


1 + 


-108 


3- 9 


2 - 


- 103 


9- 15 


2± 


-98 


6— 15 


3- 


-93 


1 21 — 18 


3± 


-92 


18 — 21 


3 + 


-90 



Calibrated Display Range 
Log (from Reference Level): 

70 dB with 10 dB/DIV Amplitude Scale 
8 dB with 1 dB/DIV Amplitude Scale 

Linear: 

8 divisions with LIN Amplitude Scale 

AMPLITUDEACCURACY 

With AUTO sweep time selected, amplitude accu- 
racy is determined by one or more of the following 
factors, depending on the measurement technique.' 



Calibrator Output 

- 10 dBm ± 0.3 dB (into 500) 
35 MHz ± 400 kHz 



Reference Level 

10-dB steps and a 12-dB vernier for calibrated 
Reference Level adjustment from - 112 dBm to 
+ 60 dBm.' 

Step Accuracy (with OdB input attenuation): 

- 10 dBm to - 80 dBm: ±0.5dB 

-lOdBmto-lOOdBm: ±L0dB 

Vernier Accuracy: 

±0.5 dB 

Frequency Response 

Frequency response, measured with 0 or 10 dB 
input attenuation, includes input attenuator flat- 
ness, mixer flatness, and band-to-band ampli- 
tude variation: 



Frequency Band GHz 


Frequency Response 
(±dB MAX.) 


01—3 


1 0 


6— 9 


1 0 


3— 9 


1 5 


9- 15 


1 8 


6— 15 


2 1 


121 — 18 


23 


18 — 21 


30 



Input Attenuator 

0 dB to 70 dB of input attenuation selectable in 10- 
dB steps 

Step Accuracy: 

0 dB to 60 dB, 0.01 to 18.0 GHz: <±1.0 dB 
per 10-dB step 

Maximum Cumulative Step Error: 

OdB to60dB, 0.01 to 18.0 GHz: <±2.4 dB 

Bandwidth Switching(Amplitude Variation) 

Bandwidths 3 MHz to 300 kHz: < ±0.5 dB 

Bandwidths 3 MHz to 1 kHz: < ± 1.0 dB 



2When switching to or from the Alternate IF, the REF 
LEVEL CAL and the FREQ CAL should be readjusted. 

Without readjustment, an additional reference level 
error of ± 1 dB and an additional frequency readout 

error of ± 1 MHz may result. 'Input level not to exceed maximum levels. 
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TABLE 1-1. HPMODEL 8559A SPECIFICATIONS(3 OF 4) 



Display Fidelity 

CRT linearity and log or linear fidelity affect 
amplitude accuracy at levels other than Refer- 
ence Level. 

Log Incremental Accuracy: 

± 0. 1 dB per dB from Reference Level 

Log Maximum Cumulative Error: 

< ± 1.5 dB over entire 70-dB range 

Linear Accuracy: 

± 3% of Reference Level 

RESIDUAL RESPONSES 

< -90dBm (0.01-3.06 GHz)' with 0 dB input 
attenuation and no signal present at input. 

SWEEP SPECIFICATIONS 

SWEEP TIME 
Automatic (AUTO): 

Sweep time adjusted automatically to maintain 
absolute amplitude calibration for any combina- 
tion of frequency span, resolution bandwidth, 
and video filter bandwidth. 

Calibrated Sweep Times (sec/Div, mSec/Div, 
fiSec/Div): 

20 selectable sweep times in 1-2-5 sequence from 
2 psec/div to 10 sec/div (excluding 2 sec/div), 
provided primarily for time-domain calibration 
in zero span (0). 

Sweep time accuracy: ±10% (±20% for 5 

and 10 sec/div) 

GENERAL SPECIFICATIONS 

TEMPERATURE RANGE 

Operating: 0°Cto +55°C 
Storage: -40°Cto +75°C 

HUMIDITY RANGE 

Type-tested from 50% to 95% relative humidity 
( < + 40°C) per requirements of MIL-STD-8 1 OC, 
Method 507.1, Procedure IV 



'0.025 - 3.06 GHz with ALT IF selected. 



EMI 

Conducted and radiated interference is in com- 
pliance with MIL-STD 461A, Methods CE03 
and RE02, CISPR Publication 11 (1975) and 
Messempfaenger Postverfuegung 526/527/79 
(Kennzeichnung Mit F-Nummer/Funkschutzzei- 
chen). 



POWER REQUIREMENTS 

HP Model 853A Display with HP Model 8559A 

Spectrum Analyzer: 

100 or 120 Vac + 5% - 10% , 48 to 66 Hz, single- 
phase. Power consumption less than 200 Volt- 
amperes with plug-in installed. 

HP Model 182T/180TR Display with HP Model 
8559A Spectrum Analyzer: 

115 or 230 Vac ± 10%, 48-440 Hz. Power con- 
sumption less than 200 Volt-amperes with plug- 
in installed, convectioncooled. 

HP Model 181T/181TR Display with HP Model 
8559A Spectrum Analyzer: 

115 or 230 Vac ± 10%, 48440 Hz. Power con- 
sumption less than 225 Volt-amperes with plug- 
in installed, convection cooled. 

WEIGHT 

HP Model 8559A Spectrum Analyzer: 

Net: 5.5 kg (12.1 lbs) 

Shipping: 9.1 kg (20 lbs) 

HP Model 853A Display: 

Net: 15.9 kg (35 lbs) 

Shipping: 18.6 kg (41 lbs) 

HP Model 853A Option 001 Display: 

Net: 14.5 kg (32 lbs) 

Shipping: 17.3 kg (38 lbs) 

HP Model 182T Display: 

Net: 12.5 kg (27 lbs) 

Shipping: 16.5 kg (36 lbs) 

HP Model 181 T Display: 

Net: 11.0 kg (24 lbs) 

Shipping: 15.5 kg (34 lbs) 

HP Model 181TR Display: 

Net: 12.0 kg (26 lbs) 

Shipping: 17.5 kg (38 lbs) 

HP Model 180TR Display: 

Net: 12.0 kg (26 lbs) 

Shipping: 17.5 kg (38 lbs) 
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TABLE 1.1. HP M0DEL8559ASPECIFICATI0NS(40F4) 



DIMENSIONS 

HP Model 8559A Spectrum Analyzer: HP Model 1 82T Display: 




HP Model 853A Display: 



HP ModeM 81 T Display: 





HP Model 853A Option 001 Display: 



HP Model 180TR/181TR Display: 
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TABLE 1-2. MODEL8559A;180-SERIESSUPPLEMENTALCHARACTERISTICS(1 0F3) 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 



included for user information. 

FREQUENCY CHARACTERISTICS 

FREQUENCY ACCURACY 
Frequency Cal 

Adjusts digital FREQUENCY GHz readout. 
FREQUENCY CAL control may be used to cali- 
brate the frequency readout on a known signal 
or on the 35 MHz CAL OUTPUT signal. 

FREQUENCY RANGE 
Alternate IF 

Regular IF approximately 3.0075 GHz. Alter- 
nate IF available at approximately 2.9925 GHz 
for all frequency bands (minimum frequency 25 
MHz). 

SPECTRAL RESOLUTION AND STABILITY 
Frequency Drift 

(Fundamental mixing -n = 1- or1-i-) 

At fixed center frequency after 2-hour warmup: 
< ± 25 kHz/ 1 0 minutes 
With temperature changes: 

<200 kHz/“C 

Resolution Bandwidth Shape 

Approximately gaussian (synchronously-tuned, 
4-pole filter). 

Spectral Resolution 

The following graph shows typical spectrum 
analyzer resolution for different resolution 
band widths. 




1 kHi lOkHi 100 kHi 1MHz 10 MHz 100 MHz 



Frequency 

SIGNAL RESOLUTION VS. FREQUENCYSEPARATION 



AMPLITUDE CHARACTERISTICS 

AMPLITUDE RANGE AND ACCURACY 
Dynamic Range 

Maximum power ratio of two signals simultane- 
ously present at the input that may be measured 
within the limits of specified accuracy, sensitiv- 
ity, and distortion (i.e., spurious responses): 
>70 dB. 

Frequency Response and Average Noise Level 

The following graph shows typical frequency 
response and average noise level versus fre- 
quency. 




Frequency (GHz) 

AVERAGENOISE LEVEL AND FREQUENCYRESPONSE 

Amplitude Scale Switching 

Reference Level variation is typically less than 
+ / - 1 dB for any change in Amplitude Scale. 



SPURIOUS RESPONSES 
(with OdB input attenuation) 
Second Harmonic Distortion 



Input Powsr 


Relative Distortion 


-40 dBm 


<-70 dB 
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TABLE 1-2. MODEL8559A/180-SERIES SUPPLEMENTAL CHARACTERISTICS(20F3) 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 
included for user information. 



Third Order IntermodulationDistortion 



For Two Input Signals with 


Relative 

Disortion 


Input Power 


Signal Sep. 


-30 dBm 


50 kHz 

1 


<-70 dB 



Signal Identifier 

Signal identifier provided over entire frequency 
range and in all Frequency Span/Div settings. 
Correct signal response is a 1 MHz shift to the 
left and approximately a 6 dB lower amplitude. 

SWEEP CHARACTERISTICS 
MANUAL SWEEP 

Spectrum analyzer may be swept manually, in either 
direction, with front panel control. 

SWEEP TRIGGER 
Free Run 

End of each sweep triggers new sweep. 

Line 

Sweep triggered at ac line frequency. 

Video 

Sweep triggered on post-detection video wave- 
form. One-half major division of vertical deflec- 
tion required to trigger sweep. 

Single 

Single sweep started or reset by turning SWEEP 
TRIGGER clockwise momentarily. 



Input SWR 

<2.0 SWR with OdB input attenuation 
<1.3 SWR with > 10 dB input attenuation 

LO Emission (3.0 -6.1 GHz) 

< - 8 dBm with 0 dB input attenuation 



REAR PANEL OUTPUT 
CHARACTERISTICS' 



VERTICAL, PENLIFTIBLANKING, AND 
HORIZONTAL OUTPUTS(AUX A B, D) 

These outputs are compatible with and may be 
used to drive H P X- Y Recorders (using positive 
pencoils or TTL penlift input) and CRT moni- 
tors. 



AUX A VERTICAL OUTPUT 

BNC output provides detected video signal from 
a 50-ohm output impedance. Typical 0- 800 mV 
range corresponds to full 8-division CRT vertical 
deflection. 



AUX B PENLIFT/BLANKING OUTPUT 

BNC output provides a -i- 15V penlift/blanking 
signal from a lOK-ohm output impedance when 
CRT trace is blanked. Otherwise, output is low 
at CV (low impedance, 150 mA max.) for an 
unblanked trace. 



FRONT PANEL INPUT AND OUTPUT 
CHARACTERISTICS 

SIGNAL INPUT 
Input Impedance 

50 ohms nominal; Precision Type N female 
connector. 



'Rear panel outputs refer to 180T-series display main- 
frames and other 180-series mainframes with Option 807 
installed. Horizontal, vertical, and blanking outputs, 
attenuated and shifted in dc level, are available on other 
180-series mainframes at the MAIN SWEEP, MAIN 
GATE, and DELAYED GATE outputs, respectively. DO 
NOT connect an X-Y recorder to the DELAYED GATE 
OUTPUT, or damage will result. 
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TABLE1-2. MODEL8559A/180-SERIESSUPPLEMENTALCHARACTERISTICS(3OF3) 

SUPPLEMENTALCHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 
included for user information. 



AUX C 21 .4 MHz IF OUTPUT 

BNC output provides 21.4 MHz IF signal (lin- 
early related to spectrum analyzer RF input) 
from a 50-olmi output impedance. Output band- 
width controlled by spectrum analyzer RESO- 
LUTION BW setting; output amplitude con- 
trolled by INPUT ATTEN, REFERENCE 
LEVEL FINE, and first six REEERENCE 
LEVEL positions (i.e., - 10 through - 60 dBm 



with 0 dB input attenuation). Output level is 
approximately - 10 dBm into 50 ohms with a 
signal displayed at Reference Level. 

AUX D HORIZONTAL OUTPUT 

BNC output provides horizontal sweep voltage 
from a SK-ohm output impedance. -5V to 
■i"SV range corresponds to full 10-division CRT 
horizontal deflection. 
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1-26. EQUIPMENT REQUIRED BUT NOT SUP- 
PLIED 

1-27. Display Mainframe 

1-28. An HP 853 A digital Spectrum Analyzer Dis- 
play is recommended for use with the HP 8559A. 
The rear panel of the HP 853 A mainframe provides 
the following output connections; HORIZ 
(SWEEP), VERTICAL (VIDEO), BLANK 
(PENLIET), 21.4 MHz IE, and HP-IB interface con- 
nector. 

1-29. An HP 180T-series display mainframe 
(180TR, 181T, 181TR, or 182T) is also designed for 
use with the HP 8559A. In the HP 180T-series main- 
frame, the rear-panel auxiliary output connectors 
(AUX A, AUX B, AUX C, and AUX D) provide, 
respectively. Vertical Output, Pen Lift Output, 21.4 
MHz IE Output, and Horizontal Output. A standard 
HP 180-series display mainframe (HP 180A/AR, 
HP 180C/D, HP 181A/AR, HP 182A/C, or HP 
184A/B) provides only horizontal, vertical, and 
blanking rear panel outputs. Eurthermore, these out- 
puts are attenuated and shifted in dc level. Unbuf- 
fered rear panel outputs (similar to the HP 180T- 
series) are provided only if Option 807 is installed. 

1.30. Extender Cable Assembly 

1-31. An Extender Cable Assembly (Eigure 1-3), 
HP Part Number 5060-0303, allows operation of the 
HP 8559A outside the display mainframe. This pro- 
vides access to the HP 8559A for necessary adjust- 
ments and some performance tests. This cable is also 
useful for troubleshooting. 

1-32. EQUIPMENT AND ACCESSORIES 
AVAILABLE 



1-33. Input Limiter 




FIGURE 1-3. HP 11683A LIMITER 



1-34. The H P 1 1693A Limiter can be used with the 
HP 8559A to prevent input mixer damage due to 
inadvertent application of strong signals. Erequency 



response flatness is degraded by less than +0.5 dB 

from 100 MHz to 12.4 GHz; the limiter is usable 
from 10 MHz to 18 GHz. Inout levels of 1 watt aver- 
age or 75 watts peak can be tolerated. 



1 .35. Low Pass Fi Iter 




1-36. The HP 11870A Low Pass Eilter (dc-2.6 
GHz) can be used with the HP 8559A to reject sig- 
nals above 3 GHz by more than 60 dB for image-free 
measurements over the 10 MHz to 2.6 GHz range. 

1-37. Modification Kit (Option 807 Connec- 
tions) 

1-38. A modification kit, HP Part Number 00180- 
69503, provides the materials and information neces- 
sary to install unbuffered rear panel connections 
(formerly included in Option 807) in the following 
display mainframes: HP 180A/AR, HP 180C/D, 
HP 181A/AR, HP 182A/C, and HP 184A/B. Refer 
to Table 1-3 for a description of parts included in the 
modification kit. 



1-39. Oscilloscope Camera 




FIGURE1-5. HP 197B Opt 002,006 OSCILLOSCOPECAMERA 



1-40. The HP 197B, Option 002, General Purpose 
Camera can be used with HP 180- and HP 181-series 
display mainframes to make a permanent record of 
measurements. The HP 10367A adapter allows the 
camera to be used with H P 182-series mainframes. 
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TABLE1-3. PARTSINCLUDEDIN MODIFICATION KIT 00180-69503 



Quantity 


Description 


HP Part Number 


1 


Output Amplifier Assembly (Auxiliary Output Board) 


00180-66551 


1 


Label 


7120-3116 


2 


3/4 inch pieces of shrink tubing 


0890-0720 


1 


Service Note 


180A/AR-10, 180C/D-2, 181A/AR8, 
182A/C-l,or 184/B-l (modification is 
similar for all instruments listed) 



1 -41 . SERVICE ACCESSORIES 

1 -42. Service accessories are shown in Figure 1 -6. 

1-43. RECOMMENDED TEST EQUIPMENT 



1-44. Table 1-4 lists all of the equipment required 
for testing, adjusting and troubleshooting the 
Hewlett-Packard Model 8559A Spectrum Analyzer. 
Other equipment may be substituted if it meets or 
exceeds the critical specifications listed in the table. 
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FIGURE 16. SERVICE ACCESSORIES(1 OF 2) 
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Item 


Description 


CD 


HP Part Number 


1 


Board Puller, 2 prongs to lift PC boards 


1 


03950-4001 


2 


Extender Board, 6 pin, 12 contacts 


8 


08505-60109 


3 


Extender Board, 1 0 pin, 20 contacts 


2 


85680-60028 


4 


Extender Board, 12 pin, 24 contacts 


2 


08559-60042 


5 


Extender Board, 22 pin, 44 contacts 


8 


08565-60107 


6 


Extender Cable Assembly, for plug-in operation out of 








display mainframe 


9 


5060-0303 


7 


Tuning Tool, modified 5/16 inch nut driver with 








modified No. 1 0 Allen driver 


6 


08555-60107 


8 


Alignment tool, metal tip in plastic 


7 


8710-0630 


9 


Alignment tool, non-metallic 


4 


8710-0033 


10 


Wrench, No. 2 Bristol 


0 


8710-0055 


11 


Wrench, 15/64 inch, combination 


8 


8710-0946 


12 


Wrench, 1/4 inch, open end 


2 


8720-0014 


13 


Wrench, 5/16 inch, slotted hox end/open end 


9 


08555-20097 



FIGURE 1 -6, SERVICE ACCESSORIES(2 CF 2) 
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TABLE14. REC0MMENDEDTESTEQUIPMENT(1 OF 4) 



Instrument 


Critical Specifications 


Recommended 

Model 


Use* 


Display Mainframe 


HP 1 80 Series with Variable Persistence 


HP 181 T/TR 


P.A.T 


Sweep Oscillator 


Mainframe for RF Plug-Ins below. 
External Sweep 

Adjustable Sweep range (Marker Sweep) 


HP 8620C 


P, A 


RF Plug-In 


Compatible with mainframe above. 

Output Frequency: 0.01 to 2.4 GHz 
Output Amplitude : 0 to -r 10 dBm adjustable 
FM and Phase Lock 
Internal and External leveling 
(both crystal detector and power meter) 


HP86222A/B 


P,A 


RF Plug-In 


Compatible with mainframe above. 
Output Frequency: 2 to 21 GHz 
Output Amplitude: 

Band 1 , 0 to -FlO dBm adjustable 
Band 2 , 0 to -HO dBm adjustable 
Band 3 , 0 to -F3 dBm adjustable 
Band 4 , 0 to -H3 dBm adjustable 
FM and Phase Lock 
Internal and External leveling 
(both crystal detector and power meter) 


HP86290B-H08* 


P, A 


Signal Generator 


Output Frequency: 21.4 MHz and 321.4 MHz 
Output Amplitude: — 40 to 0 dBm adjustable 


HP 8640B 


P, A.T 


Function Generator 


Output Frequency: 1 Hz to 1 MHz adjustable 
Output Amplitude: 0 to 15V p-p adjustable 
Triangle-Wave Output 


HP3310A 


P, A 


Comb Generator 


1 MHz comb teeth to 3 GHz 
100 MHz comb teeth to 21 GHz 


HP 8406A 


P, A 


Spectrum Analyzer 


Frequency Range: 20 MHz to 6 GHz 
Maximum Input Level: >0 dBm 
Amplitude Scale: Log lOdB/DIV and 1 dB/DIV 
Minimum Resolution Bandwidth: <300 kHz 
Adjustable Reference Level 


HP 8569B 


A.T 


Synchronizer 


Input Frequency: 21.4 MHz 
Sensitivity: 6 MHz/Volt 
Error Voltage Output Polarity: 
+ and - Selectable 


HP8709A-H10^ 


A 


*P = Performance Test; A = Adjustments; T = Troubleshooting 

’ Option H08 extends the frequency range of the standard HP 86290B from 18.6 GHz to 22 GHz. A standarc 
(18.6 GHz) may be used if Option H08 (22 GHz) is not available. 

^Option HIO changes input frequency to 21.4 MHz and adds error voltage output polarity selection capabilit 


y- 
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TABLE 14, RECOMMENDEDTESTEQUIPMENT (2 OF 4) 



instrument 


Critical Specifications 


Recommended 

Model 


Use" 


Oscilloscope 


Frequency: 500 Hz 

Display Amplitude: —15 Vdc 

Single-Channel 


HP 1740A 


A.T 


Frequency Counter 


Frequency Range : 2 0 MFlz t o 2 3 GHz 
Sensitivity: -1 5 dBm 
Resolution: 0.1 MHz 


HP 5342A-005 


P, A,T 


Universal Counter 


Time Interval Measurement from 1 ms to 500 ms 


HP 5300B/5302A 


P, A 


Digital Voltmeter 


Range: — 12to-Fl5Vdc 
Accuracy: ±1 mV 


HP 3456A 


P, A.T 


Power Meter 


Range: — 20to-Fl0dBm 
Resolution: 0.1 dB 


HP 435A/B 


P.A 


Power Sensor 


Frequency Range: 50 MHz to 26.5 GHz 
Maximum SWR: 

1.15, 50 MHz to 100 MHz 
1.10, 100 MHz to 2 GHz 
1.15, 2 to 12.4 GHz 
1.20, 12.4 to 18 GHz 
1.25, 18 to 26.5 GHz 


HP 8485A 


P, A 


Power Sensor 


Frequency Range : 1 0 MHz to 1 8 GHz 
Maximum SWR: 

1.40, 10 MHz to 30 MHz 
1.18, 30 MHz to 50 MHz 
1.10,50 MHz to 2 GHz 
1.18, 2 to 12.4 GHz 
1.28, 12.4 to 18 GHz 


HP 8481 A 


P.A 


Power Splitter 


Frequency Range: 1 0 MHz to 1 8 GHz 
Tracking between output arms: <0.25 dB 
Connectors: 

Type N (f) input. Type N (m) outputs 


HP 11 667 A-C 16* 


P, A 


Step Attenuator 


Frequency Range: 20 MHz to 350 MHz 
Attenuation Range: 0 to 90 dB in 10 dB steps 
Step Accuracy: kO.l dB 
Overall Accuracy (0 to 90 dB): ±0.2 dB 


HP355D-H82“' 


P.A 


Step Attenuator 


Frequency Range: 20 MHz to 350 MHz 
Attenuation Range: 0 to 12 dB in 1 dB steps 
Step Accuracy: k0.05 dB 
Overall Accuracy (0 to 12 dB): kO.l dB 


HP3S5C-H80' 


P. A 


*P = Performance Test; A = Adjustments; T = Troubleshooting 

^Option C16 provides Type N (m) output connectors to eliminate the use of adapters. 

“’Option F182 is selected for best attenuation accuracy and provides calibration data at 30 MHz and 280 MHz. 
^Option H80 is selected for best attenuation accuracy and provides calibration data at 100 MHz. 
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TABLE 14. RECOMMENDED TEST EQUIPMENT (3 OF 4) 



Instrument 


Critical Specifications 


Recommended 

Model 


Fixed Attenuator 
(2 required) 


Frequency Range : 1 0 MHz to 1 8 GHz 
Attenuation: 20dB±1.0dB 
Connectors: Type N (m) (f) 


HP 849 IB 
Option 020® 


Fixed Attenuator 


Frequency Range: 1 0 MHz to 1 8 GHz 
Attenuation: 10dB±0.5dB 
Connectors: Type N (m) (1) 


HP 849 IB 
Option 010® 


Crystal Detector 


Frequency Range: 10 MHz to 21 GHz 
Frequency Response: ±0.6 dB, .01 to 18 GHz 
Maximum SWR: < 1 .5 , .01 to 18 GHz 
Output Polarity: Negative 
Connectors: 

APC —3.5 (SMR) (m) input, SMC (m) output 


HP33330C 


Termination 


Frequency Range: 1 0 MHz to 1 8 GHz 
Impedance: 5052 
Connector: Type N (m) 


HP909A 
Option 012^ 


Tuning Voltage Circuit 


Refer to Figure 5-17 


None 


Crystal Bypass Networks 


Refer to Figure 5-6 


None 


Special Extender Board 


Refer to Figure 5-9 


None 


Extender Cable 


Extends Spectrum Analyzer Plug-In for Servicing 
Refer to Figure 1-3. 


HP 5060-0303 


Cable 


Frequency Range: 10 MHz to 21 GHz 
Maximum SWR: <1 .4 at 21 GHz 
Length: 61 cm (24 inches) 
Connectors: SMA (m) both ends 


HP 8120-1 578 


Cable 


BNC (m) to SMC (f), 36 inches long 


HP 11592-60001 


Cable 


48 inch, 50f2 coaxial cable with BNC (m) 
connectors on both ends (3 required) 


HP 10503A 


Cable 


RG-214/U with Type N connectors (2 required) 


HP 11500A 


Cable 


BNC (m) to Banana Plug 


HP lOlllA 


Test Cable 


Connectors: BNC (m) to SMB (f) 
Length: >61 cm (24 inches) 


HP 85680-60093 



*P = Performance Test; A = Adjustments; T = Troubleshooting 
® Option number specifies attenuation value. 

’ Option 012 provides type N male connector. 
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TABLE14. REC0MMENDEDTESTEQUIPMENT(40F4) 



Instrument 


Critical Specifications 


Recommended 

Model 


Use* 


Adapter 


Type N (m) to BNC (f) (2 required) 


HP 1250-0780 


P, A,T 


Adapter 


Type N (m) to SMA (f) (2 required) 


HP 1250-1250 


P, A 


Adapter 


Type N (f) to SMA (f) (2 required) 


HP 1250-1745 


P, A 


Adapter 


Type N (f) to Type N (f) (2 required) 


HP 1250-1472 


P, A 


Adapter 


Type N (f) to BNC (m) 


HP 1250-1477 


P 


Adapter 


BNC (f) to SMC (m) 


HP 1250-0832 


A 


Adapter 


BNC (f) to BNC (f) 


HP 1250-0080 


P 


Adapter 


BNC (f) to alligator clips (2 required) 


HP 8 120- 1292 


A,T 


Adapter 


BNC (f) to SMB (f) 


HP 1250-1236 


P 


Adapter 


SMB (m) to SMB (m) 


HP 1250-0669 


A 


Adapter 


SMB (f) to SMB (f) 


HP 1250-0672 


A 


Adapter 


SMC (m) to SMC (m) 


HP 1250-0827 


A 


Adapter 


BNC Tee 


HP 1250-0781 


P, A 


Tuning Tool 


Allen Driver inserted through drilled-out 
5/16” nut driver 


HP 08555-60107 


A 


*P = Performance Test; A= Adjustments; T = Troubleshooting 
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SECTION II 

INSTALLATION AND OPERATION VERIFICATION 



2-1. INTRODUCTION 

2-2. This section includes information on initial 
inspection, preparation for use, and storage and 
shipping requirements for the HP 8559A. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. If 
the shipping container or cushioning material is dam- 
aged, it should be kept until the contents of the ship- 
ment have been checked for completeness and the 
instrument has been checked mechanically and elec- 
trically. The contents of the shipment should be as 
shown in Figure 1-1. The electrical performance is 
checked by the Operation Verification procedure in 
this section. If the contents are incomplete, or if the 
instrument does not pass Operation Verification 
tests, notify the nearest Hewlett-Packard office. If 
the shipping container is damaged, or the cushioning 
material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the ship- 
ping materials for carrier's inspection. The HP office 
will arrange for repair or replacement without wait- 
ing for claim settlement. 

2-5. PREPARATION FOR USE 

2-6. Installation 

2-7. When properly installed, the spectrum ana- 
lyzer obtains all necessary power from the display 
mainframe. The rear panel connector provides the 
interface. 



CAUTION 



BEFORE SWITCHING ON THIS 
INSTRUMENT, make sure it is 
adapted to the voltage of the ac 
power source to be used and the 
proper fuse is installed. Failure to set 
the ac power input of the instrument 
for the correct voltage level could 
cause damage to the instrument 
when plugged in. Refer to the display 
mainframe Operation and Service 
Manual for line voltage and fuse 
selection. 



2-8. To install the spectrum analyzer in the main- 
frame; 



a. Set display mainframe LINE switch to OFF. 



b. Pull out lock knob and slide plug-in toward rear 
of compartment until it is seated firmly in 
place. 



c. Push in lock knob to secure spectrum analyzer 
in mainframe. 



2-9. Side Stop Kits 



2-10. Side stops unique to the installation of this 
instrument into the HP 853 A Spectrum Analyzer 
Display are included with the HP 853A. Refer to the 
HP 853A Operation and Service Manual for further 
information. 



2-11. Installation of a Side Stop Kit, HP Part 
Number 08558-60131, prevents the removal of the 
analyzer from the HP 180-series mainframe without 
the use of hand tools. This kit contains two side 
stops, mounting hardware, label, and installation 
instructions. (Refer to Table 2-1 for part numbers of 
individual items.) 



TABLE2-1. SIDE STOP KIT (08558^131) 



Quantity 


■ n 

Description 


HP Part 
Number 


C 

□ 


2 


SIDE STOP 


08558-00094 


7 


4 


MACHINE SCREW, 


2200-0168 


9 




4-40, .438 IN-LG 








82 DEG FLATHEAD 






1 


LABEL, FRONT-PANEL 


7120-8131 


7 


1 


LABEL, INSTRUCTIONS 


7120-8215 


8 

1 
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2- 1 2. To install side stops : 



warning! 

Before removing covers from display 
mainframe, disconnect line power by 
removing ac power cord. 



1. Remove side covers from bottom section of 
mainframe. (Remove only right side cover if 
mainframe is a rack-mounted model.) 

2. Use flathead machine screws to install side 
stops as shown in Figure 2-1. 

3 . Reinstall side covers on mainframe . 



4. Place label on front panel of spectrum analyzer 
(upper right-hand corner) to indicate that the 
plug-in is secured with side stops. 

2-13. To remove side stops: 

I WARNING I 

Before removing covers from display 
mainframe, disconnect line power by 
removing ac power cord. 

1. Remove side covers from bottom section of 
mainframe. (Remove only right side cover if 
mainframe isa rack-mounted model.) 

2. Remove side stops . See Figure 2- 1 . 

3 . Reinstall side covers on display mainframe. 




SIDE STOP 
08558-00094 

(2 PLACES)* 



SCREW 

2200-0168 
(4 PLACES)* 



* ONLY ONE SIDE STOP AND TWO SCREWS ARE USED FOR RACKMOUNT MODELS 



FIGURE2-1. LOCATION OF SIDESTOPS 
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2-14. Graticule Overlays 

2-15. To install a graticule overlay : 

1 Select proper overlay. HP Part Number 5020- 
8565 is for HP 180TR display mainframes, HP 
Part Number 5020-8566 is for HP 181T/TR 
display mainframes, and HP Part Number 
5020-8567 is for HP 182T display mainframes. 

2. For HP 180TR and HP 181T/TR mainframes, 
remove CRT bezel and metallic-mesb contrast 
filter. Insert proper overlay and replace contrast 
filter and CRT bezel. 

3. For HP 182T mainframes, grasp top portion of 
CRT bezel and pull straight up. Remove metal- 
lic-mesb contrast filter and insert proper over- 
lay and contrast filter. (Either the metallic-mesh 
contrast filter or a light blue contrast filter may 
be used.) 

4. Slide bezel back into place to retain overlay and 
filter. 

2-16. When the HP 8559A is properly installed in 

the display mainframe, the interconnections are as 

listed in Table 2-2. 



2-17. Operating Environment 



2-18. Temperature. This instrument has been 
type tested for 95 percent relative humidity at 40“C 
for five days. The operating environment should be 
within the following limits: 



Temperature 0 to 55°C 

Altitude <4572 meters (15,000 feet) 



2-19. Modifications 



2-20. A Modification Kit, HP Part Number 00180- 
69503, provides materials and information necessary 
to add Option 807 rear-panel connections to the 
standard HP 180-series display. Refer to Table 1-3 in 
Section I. Option 807 is factory-installed in HP 
180TR, HP 181T, HP 181TR, and HP 182T main- 
frames. The modification kit is required for use with 
other mainframes if all four rear-panel outputs are 
needed. 



TABLE2-2. HP MODEL8559A MAINFRAME INTERCONNECTIONS 



Pin on PI 


Signal or Voltage 


Pin on PI 


Signal or Voltage 


1 


CRT HORIZ (adjusted horizontal 


17 


BLANKING 




signal) 


18 


NC 


2 


GROUND from mainframe 


19 


GROUND from mainframe 




(jumpered to pin 8) 




(jumpered to pin 24) 


3 


NC 


20 


AUTO SWP 


4 


LNORM 


21 


BEAM FINDER 


5 


YNORM 


22 


NC 


6 


NC 


23 


NC 


7 


SING SWP 


24 


GROUND from mainframe 


8 


GROUND from mainframe 




(jumpered to pin 19) 




(jumpered to pin 2) 


25 


NC 


9 


MAN SWP 


26 


NC 


10 


NC 


27 


NC 


11 


AUX D Horizontal Output 


28 


-12.6 VDC from mainframe 




(to mainframe rear panel) 


29 


+ 15 VDC from mainframe 


12 


AUX C 21.4 MHz IF Output 


30 


+100 VDC from mainframe 




(to mainframe rear panel) 


31 


30V p-p from mainframe 


13 


AUX B PenUft/Blanking Output 




(for LINE TRIGGER) 




(to mainframe rear panel) 


32 


NC 


14 


AUX A Vertical Output 


WS 


+VERT (top contact. 




(to mainframe rear panel) 


(2 contacts) 


yellow wire) 


15 


GROUND 




- VERT (bottom contact. 


16 


NC 




orange wire) 
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2-21. STORAGE AND SHIPMENT 
2-22. Environment 

2-23. The instrument may be stored or shipped in 
environments within the following limits: 

Temperature: -40°Cto ■|■75°C 

Altitude : <7620 meters (25,000 feet) 

The instrument should also be protected from tem- 
perature extremes which cause condensation within 
the instrument. 

2-24. Packaging 

2-25. Original Packaging. Containers and 
materials identical to those used in factory packaging 
are available through Hewlett-Packard offices. If the 
instrument is being returned to Hewlett-Packard for 
servicing, attach a tag indicating the type of service 
required, return address, model number, and full 
serial number. A supply of these tags is provided at 
the end of this section. Also mark the container 
FRAGILE to assure careful handling. In any corre- 
spondence, refer to the instrument by model number 
and full serial number. 

2-26. Other Packaging. The following general 
instructions should be used for repackaging with 
commercially available materials: 

1. Wrap the instrument in heavy paper or plastic. 
If shipping to a Hewlett-Packard office or serv- 
ice center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number. A supply of these tags is 
provided at the end of this section. 



2. Use a strong shipping container. A double-wall 
carton made of 350-pound test material is ade- 
quate. 

3. Use enough shock-absorbing material (3-inch to 
4-inch layer) around dl sides of the instrument 
to provide firm cushion and prevent movement 
inside the container. Protect the control panel 
with cardboard. 

4. Seal the shipping container securely. 

5. Mark the shipping container FRAGILE to 
assure careful handling. 

2-27. OPERATION VERIFICATION 

2-28. The Operation Verification tests only the 
most critical specifications and operating features of 
the instrument. It requires much less time and equip- 
ment than the complete performance tests provided 
in Section IV, and is recommended for verification of 
overall instrument operation, either as part of 
incoming inspection or after repair. Operation Verifi- 
cation consists of the following performance tests: 

• Paragraph 4-11, Frequency Span Accuracy 

• Paragraph 4-17, Average Noise Level 

• Paragraph 4-21, Bandwidth Switching (Ampli- 
tude Variation) 

• Paragraph 4-22, Input Attenuator Accuracy 

• Paragraph 4-25, Calibrator Accuracy 

• Paragraph 4-26, Display Fidelity 
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FIGURE2-2. PACKAGING FOR SHIPMENTUSING FACTORYPACKAGING MATERIALS 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 

3-2. This section provides operating information 
for the H P 8559A Spectrum Analyzer plug-in. It also 
provides a brief description of display mainframe 
controls. For a detailed description of the display 
mainframe, refer to its manual. 

3-3. The HP 8559A Spectrum Analyzer plug-in can 
be used with either the 180-series display mainframes 
or the HP 853A Spectrum Analyzer Display main- 
frame. 



3-4. DESCRIPTION 

3-5. HP 8559A Spectrum Analyzer 

3-6. The HP 8559A employs harmonic mixing to 
cover a measurement range of 10 MHz to 21 GHz in 
six frequency bands. It can display frequency spans 
as narrow as 100 kHz, and as wide as 9 GHz (the 
latter in full span mode). A five-digit LED readout 
indicates the spectrum analyzer center frequency 
with a resolution of 1 MHz. The HP 8559A can be 
used to measure signals over an amplitude range of 
- 1 1 1 dBm to + 30 dBm. 

3-7. HP 853A Spectrum Analyzer Display 

3-8. The HP 853A Spectrum Analyzer Display is a 
large-screen, digital storage display mainframe for 
use exclusively with the HP 8559A, 8558B, and 
8557A Spectrum Analyzer plug-ins. Digital memory 
provides buffer storage for two independent traces, 
both of which can be displayed or blanked as 
desired. Digital processing also provides push-button 
features such as maximum signal hold, digital aver- 
aging, and trace normalization. A conventional ana- 
log display mode can also be selected. 

3-9. HPIB 

3-10. The HP 853A has limited HP-IB capabilities. 
CRT trace and graticule data is dumped directly to a 
listen-only HP-IB plotter by pressing two front-panel 
push buttons. Control settings on the spectrum ana- 
lyzer plug-in cannot be monitored via the HP-IB; 



however, all digital display functions are program- 
mable via a controller, and two lines of annotation 
can be displayed on the CRT for labelling purposes 
or operator prompting. In addition, controller com- 
mands allow transfer of trace data for analysis or 
storage. 



3-11. CONTROLS, INDICATORS, AND CON- 
NECTORS 

3-12. Control Grouping 

3-13. The Spectrum Analyzer plug-in and Display 
mainframe front-panel controls fall into three gen- 
eral groups; those that deal with the display, those 
that deal with frequency, and those that deal with 
amplitude. These controls are shown in Figure 3-1 
and accompanied by detailed explanations of their 
use. 



3-14. Display. The display group consists of; 



SWEEP TIME/DIV 
SWEEP TRIGGER 
VERT POSN 

VERT GAIN 
MANUAL SWEEP 
HORIZ GAIN (rear 
panel of HP8559A) 



VIDEO FILTER 
BASELINE CLIPPER 
HORIZONTAL POSI 
TION 

INTENSITY 

FOCUS 

TRACE ALIGN 



3-15. The display group enables the operator to cal- 
ibrate the display and to select a variety of scan and 
display conditions. However, when the SWEEP 
TIME/DIV Control is placed in the AUTO position, 
sweep time is controlled by the RESOLUTION BW, 
FREQ SPAN/Diy and VIDEO FILTER controls. 



3-16. Frequency. The frequency group consists 
of; 

TUNING 

FREQUENCY BAND GHz 
ALT IF 
SIG IDENT 
RESOLUTIONBW 
FREQ SPAN/DIV 
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3-17. The frequency group enables the operator to 
control how the Spectrum Analyzer displays the fre- 
quency domain. The RESOLUTION BW and FREQ 
SPAN/DIV controls, when pushed in, are coupled 
together, and moving either control moves the other. 
When the SWEEP TIME/DIV control is in the 
AUTO position, varying the RESOLUTION BW or 
the FREQ SPAN/DIV (coupled or uncoupled) will 
change the sweep time to maintain calibration. With 
the two controls coupled together in the optimum 
position, RESOLUTION BW’s of 3 MHz to 1 kHz 
will be automatically selected as the FREQ SPAN/ 
DIV is narrowed from F (Full) to 0 (Zero). TUNING 
controls coarse and fine (coarse is larger knob) set 
the center frequency of the displayed spectrum. RES- 
OLUTION BW control determines the resolution of 
the signals on the CRT. 

3-18. Amplitude. The amplitude group consists 
of; 

REFERENCE LEVEL dBm 
INPUT ATTEN 
REF LEVEL FINE 
REF LEVEL CAL 

lOdB/DIV - 1 dB/DIV - LIN (Amplitude Scale) 

3-19. The amplitude group enables the operator to 
measure signal amplitude in units of either voltage or 

dBm. 

3-20. OPERATING PRECAUTIONS 
3-21. Signal Input 

3-22. The HP 8559A Spectrum Analyzer plug-in is 
a sensitive measuring instrument. Overloading the 
input with too much power, peak voltage, or dc volt- 
age will permanently damage the input circuits. Do 
not exceed the input levels specified below: 

Maximum Input (Damage) Levels 

HP 8559A 
Total Power: 

+ 20 dBm (0.1 W, 2.2 Vrms) with 0 dB input 
attenuation 

+ 30 dBm (IW, 7.1 Vrms) with > 10 dB input 
attenuation 

dcorac(<100Hz): ±7. IV 

Peak Pulse Power: + 50 dBm (lOOW, >10psec 

pulse width, 0.01 % duty cycle) with > 30 dB input 
attenuation 



NOTE 

When you are measuring input sig- 
nals of unknown power levels, a pre- 
liminary instrument setting of >30 
dB INPUT ATTEN is recommended. 




Although the spectrum analyzer's ref- 
erence level can be set for power lev- 
els up to -1-60 dBm, the total input 
power must not exceed the absolute 
maximum limits listed above. 

3-23. Line Power On 

3-24. Before connecting the line power cord, make 
sure the proper line voltage and line fuse have been 
selected for the display mainframe. Failure to set the 
ac power input selector on the display mainframe to 
correspond with the level of the ac source voltage 
could cause damage to the instrument when the 
power cord is plugged in. 

I WARNING I 

The spectrum analyzer and any device 
connected to it must be connected to 
power line ground. Failure to ensure 
proper grounding could result in a 
shock hazard to personnel or damage 
to the instrument. 

3-25. LINE power is switched at the display main- 
frame front panel. A safety indicator lights when the 
ac power is on. NEVER remove a spectrum analyzer 
plug-in from the display mainframe without first 
switching the ac LINE power switch to OFF. 

3-26. For optimum performance, you should allow 
the spectrum analyzer to warm up for at least 30 
minutes before using it to make measurements. 



3-27. FRONT-PANEL ADJUSTMENT PROCE- 
DURE 

3-28. The front-panel adjustment procedure adapts 
the HP 8559A Spectrum Analyzer plug-in to a par- 
ticular display mainframe, and should be performed 
daily after instrument warm-up. The step-by-step 
adjustment is also an excellent way for new users to 
become acquainted with the various spectrum ana- 
lyzer controls. Once the procedure is completed, the 
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spectrum analyzer is calibrated for absolute ampli- 
tude and frequency measurements. Set the controls 
as shown in Table 1 before you start the adjustment 
procedure. 



TABLET ADJUSTMENTSEHINGS 



Function 


Setting 


Spectrum Analyzer Plug-ln 




INPUT ATTEN (dB)* 


lOdB 


REFERENCE LEVEL 


0 dBm 


Option 002 


■i-SO dBmV 


REF LEVEL FINE 


0 dBm 


Amplitude Scale 


LIN 


FREQ SPAN/DIV 


10 MHz (uncoupled) 


RESOLUTION RV 


1 MHz (uncoupled) 


SWEEP TIME/DIV 


AUTO 


SWEEP TRIGGER 


FREE RUN 


START -CENTER 


CENTER 


(8558B, 8557A) 




FREQUENCY BAND GHz 


.01-3 


(8559A) 




TUNING 


>60 MHz 


BASELINE CLIPPER 


OFF 


VIDEO FILTER 


OFF 


*On older plug-ins, set 




OPTIMLM INPUT to 




-30 dBm. 




HP 853A Spectrum Analyzer 




Display 




TRACE A 


WRITE 


TRACER 


STORE BLANK 


DGTL AVG 


OFF 


INPUT-B-^A 


OFF 


HP 180-Series Display 




Mainframe 




DISPLAY 


INT 


MAGNIFIER 


XI 


SCALE(I80TR,182T) 


OFF 


PERSISTENCE (1 8 IT/TR) 


MIN 


Display Mode (1 81 T/TR) 


WRITE 



3-29. Display Adjustments- HP 853A Spec- 
trum Analyzer Display 



1. Switch LINE power OFF then ON while hold- 
ing PFOT GRAT push button depressed to 
activate the digital test routines. The “#0” that 
appears on the left side of the CRT means digi- 5. 
tal test routine #0 is now activated. 



2. Press and release the PFOT GRAT push button 
four times to step to digital test routine #4, as 
indicated by the “#4” displayed on the left side 
of the CRT. 

3. With an adjustment tool, adjust the FOCUS 
control as necessary to make the characters on 
the CRT as clear as possible. 

4. Adjust the X POSN and Y POSN controls the 
align the square trace pattern with the outer- 
most CRT graticule lines. 

5. Momentarily press the PFOT GRAT and 
PFOT TRACE push buttons simultaneously to 
exit the digital test routines. 

3-30. Display Adjustments- HP 180-Serles 
Display Mainframe 

1. With an adjustment tool, adjust the VERTI- 
CAF POSN control to place the CRT trace on 
a horizontal graticule line near the CRT center. 

2. Reduce the INTENSITY and set the SWEEP 
TIME/DIV control to MAN. Use the MAN 
SWEEP knob to center the CRT dot. 

f caution ! 



Leaving a dot on the CRT for pro- 
longed periods at high Intensity can 
burn the phosphor. 

3. Adjust FOCUS and ASTIG controls for the 
smallest round dot possible. 

4. Reset the SWEEP TIME/DIV control to 
AUTO and increase the INTENSITY for an 
optimum CRT trace. Adjust the HORIZON- 
TAE POSITION control to center the CRT 
trace. If the horizontal deflection is not exactly 
10 divisions, adjust the HORIZ GAIN control 
located on the rear panel of the spectrum ana- 
lyzer plug-in. 

NOTE 

To adjust the HORIZ GAIN, you must 
switch the LINE power OFF, then 
remove the spectrum analyzer plug-ln 
from the mainframe. 

Adjust TRACE ALIGN so that the CRT trace 

is parallel to the horizontal graticule line. 
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3-31 . Frequency and Amplitude Adjustments 

1 . Adjust VERTICAL POSN to align the CRT 
trace with the hottom graticule line. 

2. Center the LO feedthrough (i.e., the "signal" at 
0 MHz) on the CRT with the TUNING control. 

3. Narrow the FREQ SPAN/DIV to 200 kHz. 
Adjust the REF LEVEL FINE control as neces- 
sary to position the signal peak near the top 
CRT graticule line. 

4 . Center the LO feedthrough again, if necessary, 
and adjust the FREQ ZERO to calibrate the 
FREQUENCY MHz readout at 00.0 MHz. 

5. Set the FREQ SPAN/DIV control to 1 MHz 
and the REF LEVEL FINE control to 0. 
Adjust the TUNING control for a FRE- 
QUENCY MHz readout of approximately 250 
MHz. 

6. Press the 10 dB/DIV Amplitude Scale push 
button, and set the REFERENCE LEVEL con- 
trol to - 20 dBm ( -I- 30 dBmV for Option 002 
instruments). 



7. Connect the 250 MHz CAL OUTPUT to the 
spectrum analyzer input, and center the signal 
on the CRT with the TUNING control. The 
FREQUENCY MHz readout will indicate 250 
MHz ± 3 MHz. 

8. Press the LIN Amplitude Scale push button. 
Adjust the REF LEVEL FINE control to place 
the signal peak at the top CRT graticule line. 

9. Press the 10 dB/DIV Amplitude Scale push 
button. Adjust VERTICAL GAIN to place the 
signal peak at the top CRT graticule line. 

10 . Repeat steps 8 and 9 until the signal peak 
remains at the top CRT graticule line when the 
Amplitude Scale is alternated between 10 dB/ 
DIV and LIN. 

1 1 . Set the REF LEVEL FINE control to 0, and the 
REFERENCE LEVEL control to - 30 dBm 
( + 20 dBmV for Option 002 instruments). 

12 . Press the LIN Amplitude Scale push button, 
and adjust REF LEVEL CAL to place the sig- 
nal peak at the top CRT graticule line. 
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HP 853A SPECTRUM ANALYZER DISPLAY 



REAR PANEL FEATURES 



1 Line Power Receptacle: Three-conductor male 
receptacle for connecting ac power cable. Power 
plug retaining bracket, included with standard 
instrument, can be installed to prevent power cable 
disconnection when instrument is in transit. Power 
cable coils on special rear feet when not in use. 

2 FUSE: Spring-loaded holder for cartridge-type 
primary power fuse. 

3 SELECTOR (VOLTS): Adapts primary power 
transformer configuration to voltage of ac primary 
power source. 

4 ADDRESS: Switch settings determine address of 
instrument to be used for communications via HP- 
IB. Address is set as sum of the switches, where 
A5=16,A4 = 8, A3 = 4, A2 = 2,andAl=l. 

5 HORIZ (SWEEP) OUTPUT: BNC jack is a 
sweep output or sweep input, depending on the 
position of SWEEP switch on Interface Assembly 
A9. SWEEP switch on assembly A9 is factory set 
for sweep output (INT). 

As a BNC output, HORIZ (SWEEP) OUTPUT 
provides horizontal sweep voltage from a 5K-ohm 
output impedance. The - 5V to + 5V output range 
corresponds to a full 10-division CRT horizontal 
deflection. 

As a BNC input with a 20K-ohm input impedance, 
HORIZ (SWEEP) OUTPUT allows the CRT dis- 
play to be swept by a — 5V to + 5V external hori- 
zontal sweep signal (approximately 30V/sec maxi- 
mum sweep rate for digital display mode). 

6 VERTICAL (VIDEO) OUTPUT: BNC output 
provides detected video signal from a 50-ohm out- 
put impedance. Typical 0-800 mV output range 
corresponds to full 8-division CRT vertical deflec- 
tion. 



7 BLANK (PENLIFT) OUTPUT: BNC output 
provides a -I-15V penlift/blanking signal from a 
lOK-ohm output impedance when CRT trace is 
blanked. Otherwise, output is low at OV (low impe- 
dance, 1 SO mA max.) for an unblanked trace. 

8 21.4 MHz IF OUTPUT: BNC output provides 
21 .4 MHz IF signal Ginearly related to spectrum RF 
input) from a 50-ohm output impedance. Spectrum 
analyzer RESOLUTION BW controls the output 
bandwidth. Spectrum analyzer INPUT ATTEN, 
REFERENCE LEVEL FINE, and the first six 
REFERENCE LEVEL positions control the output 
amplitude. Output level is approximately - 10 dBm 
into 50 ohms with a signal displayed at Reference 
Level. 

9 HP-IB Connector: Hewlett-Packard Interface 
Bus connection allows remote instrument operation 
and direct digital plotting of CRT display. 



FRONT PANEL FEATURES 

10 TRACE A, B: Selects CRT display mode for each 
of two independent digital trace memories. 

CLEAR WRITE: Continuously updates 
trace memory with current input signal data 
and displays trace memory contents on CRT. 

MAXHOLD: Updates trace memory with 
maximum input signal data and displays trace 
memory contents on CRT. 

STORE VIEW: Current trace memory con- 
tents are preserved and displayed on CRT. 

STORE BLANK: Current trace memory 
contents are preserved without being dis- 
played on CRT. 

ANALOG DISPLAY: CRT display switches 
to conventional analog display of current 
input signal when both STORE BLANK push 
buttons are depressed. 

11 DGTL AVG: Activates digital filtering algorithm 
that averages trace data over successive sweeps. 
Digital averaging should be restarted after any 
change in spectrum analyzer control settings. 



12 INPUT -B-*A: Subtracts contents of trace B 
memory point-by-point from current input signal 
data and stores result (normalized input signal 
data) in trace A memory. Reference line is factory- 
preset at center horizontal CRT graticule line; nor- 
malized trace appears at reference line when input 
signal data is identical to stored trace B. Reference 
line indicates 0 dB for relative amplitude measure- 
ments. 

13 PLOT GRAT/HP-IB CLEAR: Initiates sequence 
of plotter commands over HP-IB to plot CRT 
graticule lines (and remotely-programmed annota- 
tion). Press push button again to abort active plot. 
HP-IB plotter must be set to listen-only mode. 

To recover from illegal HP-IB commands (SYN- 
TAX ERR) and to reset display state, press push 
button for at least 3 seconds to perform HP-IB 
CLEAR. Instrument returns to LOCAL and dis- 
continues any HP-IB operation in progress. 

Activate digital test routines by pressing PLOT 
GRAT push button while switching LINE power 
ON. Push button then selects desired test routine. 
Press both PLOT GRAT and PLOT TRACE push 
buttons to revert to normal display state. 

14 PLOT TRACE: Initiates sequence of plotter 
commands over HP-IB to plot displayed CRT 
trace(s). Press push button again to abort active 
plot. HP-IB plotter must be set to listen-only mode. 

15 LINE: AC line switch. Switches instrument pri- 
mary power ON and OFF. 

16 INTENSITY: Adjusts brightness of CRT trace(s) 
and annotation characters. 

17 SCALE: Adjusts CRT background illumination. 
SCALE control is disabled in ANALOG DISPLAY 
mode. 

18 Y POSN: Adjusts vertical position CRT trace. 
Use Y POSN with reference pattern in digital test 
routine #4 to align digital trace memory coordinates 
with corresponding CRT graticule lines. 

19 X POSN: Adjusts horizontal position of CRT 
trace. Use X POSN with reference pattern in digital 
test routine #4 to align digital trace memory coordi- 
nates with corresponding CRT graticule lines. 

20 TRACE ALIGN: Rotates trace about center of 
CRT. 

21 FOCUS: Adjusts sharpness of CRT trace. 



22 CRT Annotation: Indicates display control set- 

tings. 
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23 FREQUENCY GHz: Displays spectrum analyzer 
center frequency. 

24 FREQ CAL: Adjusts FREQUENCY GHz (23) 
readout for calibration on 35 MHz CAL OUTPUT 
signal. 

25 TUNING: Adjusts spectrum analyzer start or 
center frequency. Coarse tuning is provided by large 
knob; smaller knob provides FINE tuning. 

26 FREQUENCY BAND GHz (HP 8559A): Selects 
calibrated frequency band. Shifts FREQUENCY 
GHz (23) readout and adjusts CRT frequency and 
amplitude calibration for proper display of in-band 
signals. 

27 ALT IF: Shifts first IF 15 MHz to eliminate base- 
line lift caused by input signals at approximately 
3.(X)75 GHz. 

28 SIG IDENT: Identifies correct FREQUENCY 
BAND GHz (26) for unknown signal. Shifts IF and 
lowers displayed signals on alternate spectrum ana- 
lyzer sweeps. Correct response is 1 MHz shift to 
left. 

29 VERTICAL POSN: Adjusts vertical position of 
CRT trace. 

30 VERTICAL GAIN: Adjusts deflection circuit 
gain for amplitude scale calibration of CRT display. 

31 BASELINE CLIPPER: Prevents CRT blooming 
in variable persistence, storage display mainframes 
(such as the HP 181T/TR) by blanking the lower 
portion of the CRT display. When it is operating in 
its digital display mode, the HP 853A Spectrum 
Analyzer Display does not respond to this control. 

32 VIDEO FILTER: Post-detection low-pass filter 
smooths CRT trace by averaging random noise. 
The MAX (detent) position selects 1.5 Hz band- 
width for maximum noise averaging and noise level 
measurements. The VIDEO FILTER bandwidth is 
scaled by resolution bandwidth (39) setting. The 
MAX VIDEO FILTER should not be used for CW 
signal analysis. 



33 SWEEP Indicator: Remains lit during each 

sweep. 

34 SWEEP TRIGGER: Selects sweep trigger mode. 

VIDEO: Sweep triggered on internal post- 
detection video waveform. One-half major 
division of vertical deflection (noise, AM sig- 
nal, etc.) is required to trigger sweep. VIDEO 
is normally used with 0 (zero) frequency span 
for time-domain analysis. 

LINE: Sweep triggered at ac line frequency. 

FREE RUN: End of each sweep triggers 
new sweep. 

SINGLE: Single sweep triggered or reset by 
turning SWEEP TRIGGER clockwise 
momentarily. 

35 INPUT 50Q: Precision type N (female) or BNC 
(female) signal input connector with 50-ohm input 
impedance. 

Options 001 and 002: INPUT 75Q - 75-ohm BNC 
(female) signal input connector. 

CAUTION 

50-ohm BNC connectors might cause 
damage if used directly with Option 001 
and 002 75-ohm BNC INPUT and CAL 
OUTPUT connectors. 



36 SWEEP TIME/DIV: Selects time required to 
sweep one major horizontal division on CRT. 

AUTO: Automatically selects fastest allow- 
able sweep time as a function of FREQ 
SPAN/DIV (38), RESOLUTION BW (39), 
and VIDEO FILTER (32) settings to maintain 
display amplitude calibration. AUTO opera- 
tion retained with FREQ SPAN/DIV and 
RESOLUTION BW controls uncoupled. 

TIME/DIV: Selects calibrated sweep time. 
TIME/DIV is used primarily with 0 (Zero) 
frequency span for time-domain analysis of 
modulation waveforms. Display amplitude 
calibration not guaranteed for other fre- 
quency spans. 

MAN: Enables manual frequency scan 
using MAN SWEEP knob. 



37 REF LEVEL CAL: Adjusts spectrum analyzer 
RF gain to calibrate top CRT graticule line for 
absolute amplitude measurements. 

38 FREQ SPAN/DIV: Selects CRT horizontal axis 
frequency calibration. 

MHz/DIV 

kHz/DIV: Selects desired frequency span. 
Alignment of OPTIMUM markings (> <) 
selects optimum resolution bandwidth (39). 

0 (Zero Span): Spectrum analyzer operates 
as a manually-tuned receiver, at frequency 
indicated by FREQUENCY GHz or FRE- 
QUENCY MHz readout, for time-domain 
display of signal modulation. 

F (Full Band): Spectrum analyzer sweeps 
entire selected frequency band. FRE- 
QUENCY GHz (23) readout corresponds to 
location of tuning marker displayed on CRT. 

39 RESOLUTION BW: Selects spectrum analyzer 3- 
dB bandwidth. Alignment of OPTIMUM markings 
(> <) automatically selects optimum resolution 
bandwidth for any frequency span. When pushed 
in, RESOLUTION BW couples mechanically with 
FREQ SPAN/DIV (38). 

40 CAL OUTPUT: BNC (female) output provides 
calibration signal from 50-ohm output impedance. 
Options 001 and 002: 75-ohm output impedance. 

CAUTION 

50-ohm BNC connectors might cause 
damage if used directly with Option 001 
and 002 75-ohm BNC INPUT and CAL 
OUTPUT connectors. 



41 10 dB/DIV - 1 dB/DIV - LIN (Amplitude 
Scale): Selects CRT vertical axis amplitude cali- 
bration (logarithmic or linear scale). Reference 
Level remains constant at top CRT graticule line. 

42 REFERENCE LEVEL: Adjusts power level (in 
dBm or dBmV) represented by top CRT graticule 
line. Large outer knob adjusts REFERENCE 
LEVEL in calibrated 10-dB steps; FINE vernier 
provides 12 dB of continuous adjustment. 

43 INPUT ATTEN: Selects desired RF input attenu- 
ation, indicated by blue numbers (push and turn). 




FIGURE 3-1. HP 8559A/853A CONTROLS, CONNECTORS, AND INDICATORS 
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SECTION IV 

PERFORMANCE TESTS 



4-1. INTRODUCTION 



4-3. INSTRUMENTSTESTED 



4-2. The procedures in this section test the electrical 
performance of the instrument using the specifica- 
tions in Section I as the performance standards. The 
performance tests included in this section are listed in 
Table 4-1. Most of the tests can he performed with- 
out access to the interior of the instrument. If a test 
measurement is marginal, perform the appropriate 
adjustment procedures in Section V. 



4-4. Since a compatible display mainframe is 
required for operation of the HP Model 8559A Spec- 
trum Analyzer plug-in, the specifications listed in 
Table 1-1 apply when both instruments are function- 
ing together. Consequently, the performance tests in 
this section verify the proper operation of both the 
HP 8559A and the display mainframe. 



TABLE4-1, PERFORMANCETESTS 



Paragraph 


Test 


4-11 


Frequency Span Accuracy 


4-12 


Tuning Accuracy 


4-13 


Residual FM 


4-14 


Noise Sidebands 


4-1 S 


Resolution Bandwidth Accuracy 


4-16 


Resolution Bandwidth Selectivity 


4-17 


Average Noise Level 


4-18 


Residual Responses 


4-19 


Frequency Response 


4-20 


Gain Compression 


4-21 


Bandwidth Switching (Amplitude Variation) 


4-22 


Input Attenuator Accuracy 


4-23 


Reference Level Accuracy 


4-24 


Sweep Time Accuracy 


4-25 


Calibrator Output Accuracy 


4-26 


Display Fidelity 



4-5. EQUIPMENT REQUIRED 

4-6. The equipment required for the performance 
tests is listed under Recommended Test Equipment in 
Section I. Any equipment that satisfies the critical 
specifications given in the table may be substituted 
for the recommended model. 



4-7. TEST RECQRD 

4-8. Results of the performance tests may be tabu- 
lated in the Performance Test Record at the end of 
this section. The test record lists test specifications 
and acceptable limits. 



4-9. CALIBRATIQN CYCLE 

4-1 0. This instrument requires periodic calibration. 
Calibration should be verified every six months by 
means of the performance tests. 
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MODEL 8559A 



PERFORMANCE TESTS 



NOTE 

Perform the Front Panel Adjustment Procedure in Section III before 
proceeding with performance tests. Allow at least 30 minutes warmup time. 



4-11. FREQUENCY SPAN ACCURACY 



SPECIFICATION: 

There are 14 calibrated spans ranging from 10 kHz per division to 200 MHz per division in a I, 2, 5 sequence. 
Frequency error between any two points on the display is within ± 5 percent of the indicated frequency separa- 
tion. 



DESCRIPTION: 

Wide span widths are checked using the 100-, I0-, and I -MHz outputs of a comb generator. Narrow span widths 
are checked using the output of a comb generator modulated by a function generator. Since the comb generator 
produces frequency components separated by a precisely determined frequency interval, the resultant spectral 
lines displayed on the CRT are evenly spaced when no span error exists in the instrument. Thus, span error is the 
cumulative variation of distance among the spectral line intervals displayed across the CRT. The amount of span 
error is determined by comparing the distance of the first nine graticule divisions with the displayed distance of 
the corresponding spectral line intervals. 

SPECTRUM 

ANALYZER 




BNC TEE 



FIGURE 4-1 . FREQUENCY SPAN ACCURACY TEST SETUP 

EQUIPMENT: 



Comb Generator HP 8406A 

Frequency Counter HP 5342A, Opt. 005 

Function Generator HP3310A 

BNC Tee HP 1250-0781 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 
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PERFORMANCE TESTS 

4-11. FREQUENCY SPAN ACCURACY (Cont'd) 



PROCEDURE: 



L Set equipment controls as follows : 



Spectrum Analyzer: 



FREQUENCY BAND GHz 

TUNING 

FREQSPAN/DIV 

RESOLUTION BW 

INPUT ATTEN 

REEERENCELEVEL ... 

REELEVELEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIE 

SIGIDENT 

BLCLIP 

VIDEOEILTER 



. .01-3 
1.5 GHz 
200 MHz 



OPTIMUM, coupled (pushed in) 



OdB 

.. -lOdB 

0 

lOdB/DIV 
... AUTO 
FREE RUN 

OFF 

OFF 

OFF 

OFF 



Comb Generator: 



COMB FREQUENCY -MHz 100 MC 

INTERPOLATION AMPLITUDE- 1 MHz OFF 

OUTPUTAMPLITUDE 10 o’clock 



Function Generator: 



FUNCTION SINE 

RANGE lOK 

Frequency 200 kHz 

DCOFFSETLEVEL 0 



2. Connect equipment as shown in Figure 4-1 but do not connect function generator to comb generator. 
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PERFORMANCE TESTS 

4-11 . FREQUENCY SPAN ACCURACY (Cont'd) 



3. Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at first 
graticule line (left-hand edge of display). Measure the error between 17th spectral line and 9th graticule line 
as shown in Figure 4-2. Error should be no greater than ±0.4 division. 



1104 DIVISION 



div 




CENTERFREQUENCY 

FIGURE 4-2. FREQUENCYSPANACCURACYMEASUREMENTFORSEVENTEENTHSPECTRALLINE 

4. Set FREQ SPAN/DIV to 100 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no 
greater than ± 0.4 division. 

div 

5. Set FREQ SPAN/DIV to 50 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than ±0.4 division. 

div 

6. Set comb generator COMB FREQUENCY - MHz for 10-MHz comb. Set spectrum analyzer FREQ 
SPAN/DIV to 20 MHz. Adjust TUNING control to position one spectral line on the first graticule line. 
Measure the error between 17th spectral line and ninth graticule line as shown in Figure 4-3. Error should 
be no greater than ±0.4 division. 

div 

7. Set FREQ SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no 
greater than ±0.4 division. 



div 
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PERFORMANCE TESTS 

4-11. FREQUENCY SPAN ACCURACY (Cont'd) 




CENTERFREQUENCY 

FIGURE4-3. FREQUENCYSPAN ACCURACY MEASUREMENTTPDR NINTH SPECTRALLINE 



8. Set FREQ SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than ±0.4 division. 



div 

9. Set comb generator COMB EREQUENCY- MHz for 1-MHz comb and increase OUTPUT AMPLI- 
TUDE control to maximum setting. Set spectrum analyzer EREQ SPAN/DIV to 2 MHz. Adjust TUN- 
ING control to position one spectral line on the first graticule line. Measure the error between 17th spectral 
line and ninth graticule line. Error should be no greater than ±0.4 division. 



div 

10. Set EREQ SPAN/DIV to I MHz. Adjust TUNING control to position one spectral line at first graticule 
line. Measure the error between ninth spectral line and ninth graticule line. Error should be no greater than 
±0.4 division. 



div 

1 1 . Set EREQ SPAN/DIV to 500 kHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than ±0.4 division. 



div 

12. Set comb generator COMB EREQUENCY- MHz for 10-MHz comb. Adjust spectrum analyzer TUN- 
ING to position an in-band spectral line on the center graticule line (use SIG IDENT if necessary). 
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PERFORMANCE TESTS 

4-11. FREQUENCY SPAN ACCURACY (Cont'd) 

13 . Set function generator frequency to 200 kHz ( + 0.5%) using frequency counter. Connect function genera- 
tor output to comb generator MODULATION input. Set function generator OUTPUT LEVEL for a 
clean 200-kHzcomb on the spectrum analyzer display. 

NOTE 

To obtain a clean comb on the spectrum analyzer display, use either the 
LOW or HIGH output of the function generator and readjust the OUTPUT 
LEVEL control as necessary. 

14. Set spectrum analyzer EREQ SPAN/DIV to 200 kHz. Adjust TUNING control to position one spectral 
line on the first graticule line. Measure the error between ninth spectral line and ninth graticule line. Error 
should be no greater than +0.4division. 



div 

15. Using the procedureof NOTE in step 13, vary spectrum analyzer EREQ SPAN/DIV and function genera- 
tor output frequency in accordance with Table 4-2. Adjust spectrum analyzer TUNING control to position 
one spectral line on the first graticule line. Measure the span error between ninth spectral line and ninth 
graticule line. 



NOTE 

Disconnect function generator from comb generator when setting fre- 
quency with frequency counter. Increase spectrum analyzer REFERENCE 
LEVEL control setting as necessary for the lowest frequencies. 



TABLE 4-2. NARROW SPAN WIDTH ERROR MEASUREMENT 



Spectrum Analyzer 


Function Generator 
Output Frequency* 


Span Width Error 


FREQSPAIM/DiV 


RESOLUTION BW 


Maximum 


Actual 


100 kHz 


OPTIMUM 


100 kHz 


kO.4 div. 


div. 


50 kHz 


OPTIMUM 


50 kHz 


±0.4 div. 


div. 


20 kHz 


OPTIMUM 


20 kHz 


+0.4 div. 


div. 


10 kHz 


OPTIMUM 


10 kHz 


kO.4 div. 


div. 



*Check function generator output frequency using a frequency counter. Frequency readout should be within ±0.5% of 
desired audio frequency. 
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PERFORMANCE TESTS 



4-12. TUNING ACCURACY 

SPECIFICATION; 

0.1 - 3.0 GHz: ± (1 MHz + 0.3% of center frequency) 

3.0 - 21.0 GHz: ±(5 MHz +0.2% of center frequency) 

DESCRIPTION: 



An external RE source is used to provide a frequency-calibrated input signal to the spectrum analyzer for three 
points on each frequency band. The digital FREQUENCY GHz readout is compared with the known test 
frequency to find the amount of readout (or tuning) error. The 10 dB attenuator is necessary to reduce LO 
emission from the spectrum analyzer to the frequency counter when using the sweep oscillator. 



COMB 

GENERATOR 



• • 

O o o (p I 

OUTPUT 

ADAPTER 



SPECTRUM 

ANALYZER 




o D oO O * * * Q 



INPUT SO I 



SWEEP RF 

OSCILLATOR PLUG-IN 




CABLE ASSY 
(RQ-214/U) 



FREQUENCY 

COUNTER 




000 000 • o • 
000 ooo ^ 
000 000 " ■ 
O O 000 O O 



INPUT 









10 dB 

ATTENUATOR 



ICONUtCT OlBtCTLT 
TO ANALYZER) 



ADAPTER 



J 

CABLE ASSY 
(RQ-214/U) 



ADAPTER 



FIGURE4-4. TUNING ACCURACY TEST SETUP 

NOTE 



The HP 8350A Sweep Oscillator may be substituted for the HP 8620C In this 
procedure. 

EQUIPMENT 



Comb Generator 

Sweep Oscillator 

RF Plug-In 

Frequency Counter 

Power Splitter 

10-dB Attenuator 

Cable Assembly, RG-214/U, with Type N Connectors (2 required) 

Adapter, Type N (f) to N (f) 

Adapter, Type N (m) to BNC (f) (2 required) 



HP8406A 

HP8620C 

HP 86290B, Opt. H08 
. HP5342A,Opt.005 

HP11667A-C16 

. HP 8491B, Opt. 010 

HP11500A 

HP 1250-1472 

HP 1250-0780 
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4-12. TUNING ACCURACY (Cont'd) 

PROCEDURE; 

I . Set spectrum analyzer controls as follows; 

FREQUENCY BAND GHz 01-3 

TUNING 0.035 GHz 

EREQ SPAN/DIV 200 kHz 

RESOLUTIONBW OPTIMUM, coupled (pushed in) 

INPUT ATTEN 10 dB 

REEERENCE LEVEL - 10 dBm 

REELEVELEINE 0 

Amplitude Scale 10 dB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIGIDENT OFF 

BLCLIP OFF 

VIDEOFILTER OFF 

2. Connect CAL OUTPUT signal of spectrum analyzer to INPUT 5012. Adjust TUNING control to position 
signal at center graticule line of display. Adjust FREQ CAL potentiometer for a FREQUENCY GHz 
display of 0.035. 

3 . Connect comb generator to spectrum analyzer INPUT 5012 as shown in Figure 4-4. 

4. Set comb generator controls as follows; 

COMB GENERATOR -MHz 10 MC 

INTERPOLATION AMPLITUDE -1 MHz OFF 

OUTPUT AMPLITUDE Full clockwise 

5. Adjust spectrum analyzer TUNING control to center 10-MHz comb tooth. FREQUENCY GHz readout 
should indicate; 

Min. Actual Max. 

0.09 0.011 

6. Set comb generator COMB FREQUENCY - MHz for 100 MHz comb. Set spectrum analyzer FREQ 
SPAN/DIV to 1 MHz, and adjust TUNING control to position 1.5-GHz comb tooth at center graticule 
line of display. FREQUENCY GHz readout should indicate; 

Min. Actual Max. 

1.94 1.506 

7. Connect sweep oscillator to spectrum analyzer INPUT 5012 as shown in Figure 4-4. 
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4-12. TUNING ACCURACY (Cont’d) 

NOTE 

The 10 dB attenuator should be connected directly to the INPUT 50Q of the 
spectrum analyzer and the 11667A power splitter (no cable assembly should 
be used between attenuator and analyzer or power splitter). 

8. Adjust sweep oscillator for CW output at 3.000 GHz, as measured by frequency counter. Vary POWER 
LEVEL control as required for accurate measurement. Adjust spectrum analyzer TUNING control to 
center signal on display. EREQUENCY GHz readout should indicate: 

Min. Actual Max. 

2.90 3.010 

9. Using procedure of step 8, check spectrum analyzer tuning accuracy at remaining frequencies listed in 
Table 4-3. Indication on EREQUENCY GHz readout must fall within corresponding test limits at each 
frequency. 

NOTE 

Use SIG IDENT to verify that spectrum analyzer is tuned to desired in-band 
signal response whenever tuning error appears excessive. 



TABLE4-3 TUNING ACCURACY MEASUREMENT 



Spectrum Analyzer 


RF Source 


FREQUENCY GHz READOUT 


FREQUENCY BAND 


Frequency 


Minimum 


Actuai 


Maximum 


(GHz)* 


(GHz)"" 


(GHz) 


(GHz) 


(GHz) 




0.01 


0.009 




0.01 1 


0.01-3 


1.5 


1.494 








3.0 


2.990 




3.010 




6.1 


6.083 




6.1 17 


6-9 


7.5 


7.480 




7.520 




9.0 


8.977 




9.023 




3.1 


3.089 




3.1 10 


3-9 


6.0 


5.983 




6.017 




9.0 


8.977 




9.023 




9.1 


9.077 




9.123 


9-15 


12.0 


11.971 




12.029 




15.0 


14.965 




15.035 




6.1 


6.083 




6.1 17 


6-15 


10.5 


10.474 




10.526 




15.0 


14.965 




15.035 




12.1 


12.071 




12.129 


12.1-21 


17.0 


16.961 




17.039 




21.0 


20.953 




21.047 


*nominal band limits 








1 "‘'"‘'frequency set to within ±0.05% 
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4-13. RESIDUAL FM 

SPECIFICATION: 



Less than 2 kHz peak-to-peak for a time interval <0.1 second; less than 2 kHz peak-to-peak in a 180-series 
display mainframe with 220/240 line voltage. 



DESCRIPTION: 

This test measures the inherent short-term instability (residual FM) of the LO system in the spectrum analyzer. 
A stable signal (supplied by a comb generator) is applied to the spectrum analyzer input and slope-detected with 
the linear portion of the 10-kHz bandwidth filter in zero span (fixed-tuned receiver - see Figure 4-6). Variations 
of the spectrum analyzer's LO frequency (residual FM) can be measured as an amplitude shift on the CRT 
display (1 kHz = 0.7 major division with LIN Amplitude Scale). 



SPECTRUM 

ANALYZER 




FIGURE4-5. RESIDUALFMTESTSETUP 



EQUIPMENT: 



Comb Generator HP 8406 A 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 



PROCEDURE: 

1 . Set equipment controls as follows: 
Spectrum Analyzer: 



FREQUENCY BAND GHz 01-3 

TUNING 3.000GHz 

FREQUENCY SPAN/DIV 100 kHz 

RESOLUTIONBW 10 kHz 

INPUT ATTEN 30 dB 

REFERENCELEVEL -20 dBm 

REFLEVELFINE 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIGIDENT OFF 

BLCLIP OFF 

VIDEOFILTER OFF 
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4-1 3. RESIDUAL FM (Cont'd) 

Comb Generator; 



COMB FREQUENCY- MHz 100 MC 

INTERPOLATION AMPLITUDE - 1 MHz OEE 

OUTPUT AMPLITUDE Lull clockwise 



2. Connect OUTPUT of comb generator to spectrum analyzer INPUT 50Q as shown in Eigure 4-5 . 

NOTE 

The 8559A is sensitive to vibration. Be sure spectrum analyzer is in a 
vibration-free environment. 

3. Adjust spectrum analyzer TUNING control to display 3.0 GHz signal produced by comb generator. 
Adjust REEERENCE LEVEL and REE LEVEL LINE controls to position peak of signal at top graticule 
line. 

4. Keep 3.0 GHz signal centered on CRT with TUNING control while reducing EREQ SPAN/DIV to zero. 

5. Set RESOLUTIONBW to 10 kHz and SWEEP TIME/DIV to 0.1 sec. 

6 . Slightly readjust spectrum analyzer LINE TUNING control until trace appears between fourth and 
seventh graticule lines. Peak-to-peak variation of trace should not exceed 1.4 vertical division for each 
horizontal division (see Eigure 4-7). 



NOTE 

For 2201240 line voltages, peak-to-peak variation of trace should not exceed 
1.4 vertical divisions (2 kHz) in a 180-series display mainframe. 



div 





FIGURE4-6. RESIDUALFM TO AM CONVERSION DISPLAY 



FIGURE4-7. RESIDUALFM DISPLAY 
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4-14. NOISE SIDEBANDS 

SPECIFICATION: 

Noise sidebands are at least 70 dB below a CW signal, 30 kHz or more away from the signal with a 1 kHz 
resolution bandwidth and full video filtering. 

DESCRIPTION: 



A stable 1.8 GHz CW signal is applied at a - 20 dBm level to the spectrum analyzer and displayed on the CRT. 
The amplitudes of noise-associated sidebands and unwanted responses near the signal are measured. 



SPECTRUM 

ANALYZER 




FIGURE4-8. NOISESIDEBANDSTESTSETUP 



EQUIPMENT: 



Comb Generator HP 8406A 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 



PROCEDURE: 



1 . Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCY BAND GHz 

TUNING 

FREQSPAN/DIV 

RESOLUTION BW 

INPUT ATTEN 

REFERENCELEVEL .... 

REFLEVELFINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIF 

SIGIDENT 

BLCLIP 

VIDEOFILTER 



01-3 

1.8 GHz 

1 MHz 

30 kHz, uncoupled 

OdB 

- 20 dBm 

0 

lOdB/DIV 

AUTO 

.... FREE RUN 

OFF 

OFF 

OFF 

OFF 
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4-14. NOISE SIDEBANDS(Cont'd) 

Comb Generator; 



COMB FREQUENCY -MHz 100 MC 

INTERPOLATION AMPEITUDE - 1 MHz OEF 

OUTPUT AMPLITUDE Lull clockwise 



2. Connect equipment as shown in Eigure 4-8. 

3. Adjust TUNING control to locate 1.8-GHz comb tooth on CRT. 

4. Adjust REFERENCE LEVEL and REF LEVEL FINE controls to position peak of 1.8-GHz signal at top 
graticule line. 

5. Decrease EREQ SPAN/DIV to 20 kHz and RESOLUTION BW to 1 kHz. Adjust TUNING as necessary 
to keep signal centered. 

6. Position signal at center of display. Set VIDEO EILTER control fully clockwise (not in MAX detent 
position). Measure noise sidebands existing more than 1.5 divisions (30 kHz) from 1.8-GHz signal. Noise 
sidebands should be more than 70 dB (7 divisions) down from top graticule line. 



div. down 
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4-15. RESOLUTION BANDWIDTH ACCURACY 

SPECIFICATION: 

Individual resolution bandwidth 3-dB points are calibrated to ±15% ( ± 30% for 3 MHz bandwidth). 



DESCRIPTION: 

Resolution bandwidth accuracy is measured in the linear mode to eliminate log amplifier errors. Since signal 
level at the 3-dB points (half-power points) is related to peak signal level by a voltage ratio of 0.707 : 1 .0, a peak 
level of 7.1 vertical divisions on the spectrum analyzer display gives a half-power level of 5 vertical divisions: 



0.707 (voltage ratio) = Xdiv/7.1 div 
Xdiv = (7.1X0.707) 
~5div 



In the 30-, 10-, 3-, and 1-kHz bandwidths, a 21.4 MHz signal (final IF) is injected directly into Bandwidth Filter 
No. 1 Assembly A1 1 to provide the stability required for measurement of narrow resolution bandwidths. 



SPECTRUM 

ANALYZER 




FIGURE4-9, RESOLUTION BANDWIDTH ACCURACY TEST SETUP, 3 MHz T0 100 kHz 



EQUIPMENT: 



Signal Generator HP8640B 

Extender Cable Assembly HP 5060-0303 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 

Adapter, Type SMB (f) to BNC(f) HP 1250-1236 
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4-15. RESOLUTION BANDWIDTH ACCURACY (Cont’d) 



PROCEDURE; 

j WARNING I 

Part of this test must be performed with power supplied to the instrument 
and with protective covers removed. The test should be performed only by 
sewice-trainedpersonnel who are aware of the hazards involved. 

1 . Set equipment controls as follows ; 



Spectrum Analyzer: 



FREQUENCY BAND GHz 01-3 

TUNING 0.035 GHz 

FREQ SPAN/DIV 0 

RESOLUTIONBW 3 MHz 

INPUT ATTEN 10 dB 

REEERENCELEVEL OdBm 

REELEVELEINE 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIE OEE 

SIG IDENT OEE 

BLCLIP OEE 

VIDEOEILTER OEE 



Signal Generator: 



COUNTERMODE ., 

AM 

EM 

EREQUENCYTUNE 

RE 

OUTPUTLEVEL .. 



INT, EXPAND XIO 

OEE 

OEE 

35 MHz 

ON 

0 dBm 



2. Connect equipment as shown in Eigure 4-9. 

3. Adjust spectrum analyzer TUNING control to locate peak of 35-MHz signal on CRT. Reduce signal 
generator output if necessary. 



NOTE 

If necessary, select 10 dB/DIV to locate signal, then switch to LIN. 



4 . Adjust signal generator OUTPUT LEVEL to position trace at 7. 1 divisions above graticule baseline. 
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4-15. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 



5. Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record signal 
generator frequency. 



MHz 



6. Tune signal generator frequency in direction opposite to that of step 5 until trace peaks (7.1 divisions above 
graticule baseline) and then drops to 5 divisions above graticule baseline. Record signal generator fre- 
quency. 



NOTE 

The bandwidths recorded in this performance test are required for calcula- 
tions in 4-16 Resolution Bandwidth Selectivity performance test. 



MHz 



7. Calculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in 
steps 5 and 6). 



Min. Actual 



Max. 



2.0 3.90 MHz 

8. Select ALT IF (switch pushed in), leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz and 
repeat steps 3 through 7. 

Min. Actual Max. 

2.0 3.90 MHz 

9. Return ALT IF switch to OFF position. Set RESOLUTION BW to 1 MHz, leaving EREQ SPAN/DIV set 
to 0. Set signal generator to 35 MHz and repeat steps 3 through 7. 

Min. Actual Max. 

850 1150 kHz 



10. Set RESOLUTION BW to 300 kHz, leaving EREQ SPAN/DIV set to 0. Set signal generator to 35 MHz 
and repeat steps 3 through 7. 

Min. Actual Max. 

255 345 kHz 

11. Set RESOLUTION BW to 100 kHz, leaving EREQ SPAN/DIV set to 0. Set signal generator to 35 MHz 
and repeat steps 3 through 7. 

Min. Actual Max. 



85 



115 kHz 
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4-1 5. RESOLUTION BANDWIDTH ACCURACY (Cont’d) 



DISPLAY 




SIGNAL GENERATOR 






RF OUTPUT 

ADAPTER 



ADAPTER 



FIGURE4-10. RESOLUTIONBANDWIDTHACCURACYTESTSETUP, 30kHz T01 kHz 

I WARNING \ 

In the following procedure, the plug-in must be removed from the display 
mainframe and connected through the extender cable assembly. Be very 
careful; the energy at some points in the instrument will, if contacted, cause 
personal injury. This test should be performed only by a skilled person who 
knows the hazard involved. 



12. Set equipment controls as follows : 



Spectrum Analyzer: 



FREQUENCY BAND GHz 01-3 

TUNING >0.010 GHz 

FREQ SPAN/DIV 0 kHz 

RESOLUTIONBW 30 kHz 

INPUT ATTEN 10 dB 

REFERENCELEVEL 0 dBm 

REFLEVELFINE 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIGIDENT OEF 

BLCLIP OEF 

VIDEOFILTER OFF 
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4-15. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

Signal Generator; 

COUNTERMODE INT, EXPAND XIO 



AM OEE 

EM OEE 

EREQUENCYTUNE 21.4 MHz 

RE ON 

OUTPUTLEVEL = -3 dBm 



13. Connect equipment as shownin Eigure4-10. 

NOTE 

For early instruments that do not feature A16J3, a 21.4-MHz signal can be 
injected directly into the 300-MHz output (A10J1)of Third Converter Assem- 
bly A10. Set the signal generator OUTPUT LEVEL to 0 dBm and use the 
spectrum analyzer REFERENCE LEVEL and REF LEVEL FINE controls in 
step 1 4 (~ - 40 dBm) to position the trace at 7.1 divisions above the graticule 
baseline. 

14. Adjust signal generator frequency until spectrum analyzer trace is at peak. Set signal generator OUTPUT 
LEVEL to position trace at 7.1 divisions above graticule baseline. Set COUNTER MODE to EXPAND 
XlOO (most significant digit will overflow). 

15 . Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record signal 
generator frequency. 

MHz 

16 . Tune signal generator frequency in direction opposite to that of step 15 until trace peaks (7.1 divisions 
above graticule baseline) and then drops to 5 divisions above graticule baseline. Record signal generator 
frequency. 

MHz 

17 . Calculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in 
steps 15 and 16). 

Min. Actual Max. 

25.0 kHz 34.50 kHz 

18. Set RESOLUTIONBW to 10 kHz, leaving EREQ SPAN/DIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 



8.0 kHz 



11.50 kHz 




MODEL 8559A 



PERFORMANCETESTS 



PERFORMANCE TESTS 

4-15. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

19. Set RESOLUTION BW to 3 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 

2.5 kHz 3.45 kHz 

20. Set RESOLUTION BW to 1 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 

0.5 kHz 1.15 kHz 

2 1 . Leave signal generator connected t o A 1 6 J3 if continuing o n with next performance test. 
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4-16. RESOLUTION BANDWIDTH SELECTIVITY 

SPECIFICATION: 

60-dB/3-dB resolution bandwidth ratio: <15:1 
DESCRIPTION: 

The 60-dB bandwidth is measured for all resolution bandwidths. The 60- to 3-dB resolution bandwidth ratio 
(shape factor) is then computed for each bandwidth by dividing the 3-dB value (from the Resolution Bandwidth 
Accuracy test) into the 60-dB value. 

In the 30-, 10-, 3-, and 1-kHz bandwidths, a 21.4-MHz signal (final IF) is injected into Bandwidth Filter No. 1 
Assembly A1 1 to provide the stability required for the measurement of narrow resolution bandwidths. 



DISPLAY 




FIGURE4-11, RESOLUTION BANDWIDTH SELECTIVITYTESTSETUR1 kHz TO 30 kHz 

^ARNIN^ 

In the following procedure, the plug-in must be removed from the display 
mainframe and connected through the extender cable assembly. Be very 
careful: the energy at some points in the instrument will, if contacted, cause 
personal injury. This test should be performed only by a skilled person who 
knows the hazard involved. 



EQUIPMENT: 



Signal Generator HP 8640B 

Extender Cable Assembly HP 5060-0303 

Adapter, SMB (f) to BNC (f) HP 1250-1236 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 
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PERFORMANCE TESTS 

4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

PROCEDURE; 

1 . Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCY BAND GHz 01-3 

TUNING >0.010 GHz 

FREQ SPAN/DIV 0 

RESOLUTIONBW 1 kHz 

INPUT ATTEN 10 dB 

REEERENCELEVEL OdBm 

REELEVELEINE 0 

Amplitude Scale 10 dB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIE OEE 

SIGIDENT OEE 

BLCLIP OEE 

VIDEO nUTER 12 o'clock 

Signal Generator: 

COUNTERMODE INT, EXPAND XIO 

AM OEE 

EM OEE 

EREQUENCYTUNE 21.4 MHz 

RE ON 

OUTPUTLEVEL s:-3dBm 

2. Connect equipment as shown in Eigure 4-11. 

NOTE 

For early Instruments that do not feature A16J3, a 321.4 MHz, -25 dBm 
signal can be Injected directly Into the Input of Third Converter Assembly 
AlOat blue cable A10W1. Set signal generator COUNTER MODE to EXPAND 
XI 00 (most significant digit will overflow). 



3. Adjust signal generator frequency until spectrum analyzer trace is at peak. Put signal generator OUTPUT 
LEVEL to position trace at top graticule line. 

4. Tune signal generator until trace drops to 2 divisions above graticule baseline. Record signal generator 
frequency. 

MHz 
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4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 



5. Tune signal generator in direction opposite to that of step 4 until trace peaks (top graticule line) and then 
drops to 2 divisions above graticule baseline. Record signal generator frequency. 



MHz 

6. Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in 
steps 4 and 5). 



kHz 



7. Set RESOLUTION BW to 3 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 

kHz 



8. Set RESOLUTIONBW to 10 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 

kHz 

9. Set RESOLUTION BW to 30 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 



kHz 



10. Disconnectsignal generator from A16J3. Set the display's LINE power to OFF and remove extender cable 
assembly. Install plug-in in mainframe and set LINE power to ON. 



11. Set equipment controls as follows; 



Spectrum Analyzer; 



FREQUENCY BAND GHz 01-3 

TUNING 0.035 GHz 

FREQ SPAN/DIV 0 

RESOLUTIONBW 100 kHz 

INPUT ATTEN 10 dB 

REFERENCELEVEL OdBm 

REFLEVELFINE 0 

Amplitude Scale 10 dB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIG IDENT OFF 

BLCLIP OFF 

VIDEOFILTER 12 o’clock 
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4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont’d) 



Signal Generator; 

INT, EXPAND XIO 

OFF 

OFF 

35 MHz 

ON 

0 dBm 

1 2. Connect equipment as shown in Figure 4-12. 



SPECTRUM 

ANALYZER 




FIGURE 4-12. RESOLUTION BANDWIDTH SELECTIVITYTESTSETUP, 1 00 kHz TO 3 MHz 



COUNTERMODE .. 

AM 

EM 

EREQUENCYTUNE 

RE 

OUTPUTLEVEL ... 



13. Adjust spectrum analyzer TUNING to locate peak of 35-MHz signal on CRT. Reduce signal generator 
output if necessary. 

14. Adjust signal generator OUTPUT LEVEL to position trace at top graticule line. 

15. Tune signal generator frequency until trace drops to 2 divisions above graticule baseline. Record signal 
generator frequency. 

MHz 

1 6. Tune signal generator frequency in direction opposite to that of step 16 until trace peaks (top graticule line) 
and then drops to 2 divisions above graticule baseline. Record sign^ generator frequency. 



MHz 

17. Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in 
steps 16 and 17). 



kHz 
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PERFORMANCE TESTS 

4-16. RESOLUTION BANDWIDTH SELECTIVITY(Cont'd) 



18. Set RESOLUTION BW to 300 kHz, leavingFREQ SPAN/DIV set to 0. Repeat steps 14 through 18. 

kHz 



19. Set RESOLUTION BW to 1 MHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 18. 

MHz 

20. Select ALT IF (switch pushed in). Set RESOLUTION BW to 3 MHz, leaving FREQ SPAN/DIV set to 0. 
Repeat steps 14 through 18. 

MHz 

21. Return ALT IF switch to OFF position. With RESOLUTION BW still in 3 MHz and FREQ SPAN/DIV 
set to 0, repeat steps 14 through 18. 

MHz 

22. In T able 4-4, record 3-dB bandwidths computed in 4-15 Resolution B andwidth Accuracy test. 

23. In Table 4-4, record 60-dB bandwidths recorded in this procedure. 

24. For each resolution bandwidth, divide 60-dB bandwidth by 3-dB bandwidth to obtain Resolution Band- 
width Ratio. Each ratio should be less than 15: 1. 



TABLE 44. RESOLUTION BANDWIDTH SELECTIVITY 



RESOLUTION 
BW Setting 


Actual 
3dB BW 


Actual 
60dB BW 


Resolution Bandwidth 
Ratio (60 dB/3 dB BW) 


3Mtt 

3Mtfe(ALT IF) 
1 Mtfe 
300 kHz 
100 kHz 
30 kHz 
10 kHz 
3 kHz 
1 kHz 
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4-1 7. AVERAGE NOISE LEVEL 
SPECIFICATION: 

The maximum average noise level for each frequency band, with 1 kHz resolution bandwidth and 0 dB attenua- 
tion, is given in Table 4-5. 



DESCRIPTION: 

The average noise level of the spectrum analyzer is checked by observing the average noise power level displayed 
on the CRT when no input signal is applied to the instrument. 
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FIGURE 4-13, AVERAGE NOISE LEVEL MEASUREMENT, .01 - 3 GHz 



EQUIPMENT: 



Variable Persistence/Storage Display HP 181T/TR 

50fl Termination HP 909A, Opt. 012 



NOTE 

The HP 853A Spectrum Analyzer Display may be substituted for the HP 
181T/TR in this procedure. 

NOTE 

This test can be performed with no input termination if INPUT ATTEN is set 
to 20 dB. Note that the input attenuation must then be taken into consider- 
ation in establishing the equivalent REFERENCE LEVEL control setting for 
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB 
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of -60 dBm 
with OdB INPUT ATTEN. 
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4-1 7. AVERAGE NOISE LEVEL (Cont'd) 



PROCEDURE; 



1 . Set spectrum analyzer controls as follows; 



FREQUENCY BAND GHz 

TUNING 

FREQ SPAN/DIV 

RESOLUTION BW 

INPUTATTEN 

REEERENCE LEVEL • ■ • • 

REE LEVEL LINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIE 

SIGIDENT 

BE CLIP 

VIDEO PIETER 



01-3 

0.010 GHz 

F 

. . . 3 MHz, uncoupled 

OdB 

- 60 dBm 

0 

lOdB/DIV 

AUTO 

FREE RUN 

OFF 

OFF 

OFF 

Full CW (not in detent) 



2. With FREQ SPAN/DIV set to F, set VIDEO FILTER fully clockwise, but not in detent. Adjust TUNING 
to position marker at frequency where displayed average noise level is highest. 

NOTE 

Do not tune marker beyond specified band edge. 

3 . Set VIDEO FILTER to detent and FREQ SPAN/DIV to 0. 

4. Set RESOLUTIONBW to 1 kHz. 

5 . Measure average noise level displayed on CRT (see Figure 4-13) and record results in Table 4-5. 

6. Set FREQUENCY BAND GHz to 6 - 9 and repeat steps 2 through 5. 

7. Set FREQUENCY BAND GHz to 3 - 9 and repeat steps 2 through 5. 

8. Set FREQUENCY BAND GHz to 9 - 15 and repeat steps 2 through 5. 

9. Set FREQUENCY BAND GHz to 6 - 15 and repeat steps 2 through 5. 

10. Set FREQUENCY BAND GHz to 12.1—21 and repeat steps 2 through 5 for the frequency range of 
12.1- 18.0 GHz. 
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PERFORMANCE TESTS 
4-17. AVERAGE NOISE LEVEL (Cont'd) 



NOTE 

Do not tune above 18.0 GHz for this step. 

11. Repeat steps 2 through 5 for the frequency range of 18.0-21.0GHz. 

12. Repeat entire procedure with ALT IF on. 



TABLED. AVERAGE NOISE LEVEL 



FREQUENCY 
BAND GHz 
Setting 


Specified Frequency Range (GHz) 


Average Noise Levei 


Reg. IF 


ALTiF 


Maximum 


Actual (Reg. IF) 


Actual (ALTIF) 


.01-3 


0.010-3.060 


0.025-3.060 


-111 dBm 




dBm 


_ 


dBm 


6-9 


6.035-9.060 


6.020-9.060 


-108 dBm 




dBm 


_ 


dBm 


3-9 


3.033-9.120 


3.048-9.120 


-103 dBm 


_ 


dBm 




dBm 


9-15 


9.058-15.120 


9.043-15.120 


-98 dBm 





dBm 





dBm 


6-15 


6.055-15.180 


6.070-15.180 


—93 dBm 


_ 


dBm 





dBm 


12.1-21 


12.080-18.000 


12.065-18.000 


-92 dBm 




dBm 


_ 


dBm 


12.1-21 


18.000-21.000 


18.000-21.000 


—90 dBm 


“ — 


dBm 


“ 


dBm 
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4-18. RESIDUAL RESPONSES 

SPECIFICATION; 

Residual responses are less than - 90 dBm (0.01 - 3.06 GHz) with 0 dB input attenuation and no signal present 
at input. They are less than - 90 dBm (0.025 - 3.06 GHz) with ALT IF selected. 

DESCRIPTION; 

Signals present on the display without an input signal applied to the spectrum analyzer are residual responses. 
The .01 - 3 GHz frequency band is checked for residual responses greater than - 90 dBm. 

EQUIPMENT; 



Variable Persistence/Storage Display HP18 IT/TR 

50Q Termination, Type N (m) HP 909A, Opt. 012 



NOTE 

The HP 853A Spectrum Analyzer Display may be substituted for the HP 
181T/TR in this procedure. 



NOTE 

This test can be performed with no input termination if INPUT ATTEN is set 
to 20 dB. Note that the input attenuation must then be taken into consider- 
ation in establishing the equivalent REFERENCE LEVEL control setting for 
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB 
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of -60 dBm 
with OdB INPUT ATTEN. 

PROCEDURE; 

1 . Set spectrum analyzer controls as follows; 



FREQUENCY BAND GHz 01-3 

TUNING 0.050 GHz 

FREQSPAN/DIV 10 MHz 

RESQLUTIQNBW 1 MHz, uncoupled 

INPUTATTEN OdB 

REFERENCELEVEL -60 dBm 

REFLEVELFINE 0 

Amplitude Scale lOdB/DIV 

SWEEP TIME/DIV AUTQ 

SWEEPTRIGGER FREE RUN 

ALTIF QFF 

SIGIDENT QFF 

BLCLIP QFF 

VIDEQFILTER 12 o’clock 
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4-1 8. RESIDUAL RESPONSES (Cont'd) 



2. Terminate INPUT 50fl connector with 50-ohm termination. 

3. Adjust TUNING control to position LO feedthrough signal on leftmost vertical graticule line. 

4. Set RESOLUTION BW control to 10 kHz, leaving FREQ SPAN/DIV set to 10 MHz. Adjust BE CLIP 
control clockwise until just the peaks of the noise are displayed. Set the SWEEP TRIGGER control to 
SINGLE and display PERSISTENCE control to MAX. 

5. Set display to WRITE and momentarily press ERASE. Turn SWEEP TRIGGER control clockwise to 
trigger a single sweep, adjusting BE CLIP and display INTENSITY controls until just the peaks of the 
noise are displayed. Press ERASE and trigger another sweep. 

6. Set display to VIEW and check for residual responses greater than -90 dBm. Record frequency and 
amplitude of residual response with the greatest amplitude. 



GHz 

dBm 



NOTE 

Residual responses are often visible within 10 MHz of the HP 8559A LO 
feedthrough signal (25 MHz with ALT IF selected). These residual responses 
are not within the instrument's specified frequency range and should be 
excluded from consideration in this performance test. 

7. Increase TUNING control setting in 100-MHz increments and use procedure of steps 5 - 7 to check for 
residual responses from 1 0 MHz to 3 .060 GHz (25 MHz - 3 .060 GHz with ALT IF selected). 
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4-19. FREQUENCY RESPONSE 

SPECIFICATION; 

Frequency response measured with 0 or 10 dB of input attenuation includes input attenuator flatness, mixer 
flatness, and band-to-band amplitude variation. Table 4-6 shows the frequency response specifications. 



TABLE4-6, FREQUENCYRESPONSESPECIFICATIONS 



FREQUENCY BAND (GHz) 


Frequency Response 
(±dB Maximum) 


.01-3 


1.0 


6-9 


1.0 


3-9 


1.5 


9-15 


1.8 


6-15 


2.1 


12.1-18.0 


2.3 


18.0-21.0 


3.0 



DESCRIPTION; 



Frequency response is checked in each frequency band. With the spectmm analyzer set to full sweep, an RF 
input signal is very slowly swept across the entire frequency band. The resulting display is a series of narrow 
signals that vary in height across the CRT. Since the RF source is leveled and held flat across each frequency 
band, variations in amplitude on the display represent variations in the frequency response of the spectmm 
analyzer. Feveling within reasonable limits becomes difficult from 18 GHz to 21 GHz, so the RF output at the 
power splitter is characterized and compensated for when making the measurement of this frequency range. 
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FIGURE4-14. FREQUENCY RESPONSE TEST SETUP 
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PERFORMANCE TESTS 
4-1 9. FREQUENCY RESPONSE (Cont’d) 



NOTE 

The HP 853A Spectrum Analyzer Display is not recommended for use in this 
procedure. 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure, if necessary. 



EQUIPMENT: 



Variable Persistence/Storage Display HP 181T/TR 

Sweep Oscillator HP 8620C 

RE Plug-in HP86222A 

RE Plug-in HP86290B-H08 

Power Meter HP 435A/B 

Power Sensor HP 8485 A 

Power Splitter HP 11667A, Opt. C16 

Attenuator, 20-dB HP 8491B, Opt. 020 

Crystal Detector HP33330C 

Adapter, Type N (m) to SMA (f) (2 required) HP 1250-1250 

Adapter, Type N (f) to SMA(0 HP 1250-1745 

Adapter, Type N (m) to N (m) HP 1250-0778 

Test Cable, SMC (m) to BNC (m) HP 11592-60001 

Cable Assembly, SMA (m) to SMA (m) HP 8120-1578 



PROCEDURE: 

1 . Set equipment controls as follows: 



Spectrum Analyzer: 



FREQUENCY BAND GHz 

TUNING 

FREQSPAN/DIV 

RESOLUTION BW 

INPUT ATTEN 

REEERENCELEVEL .... 

REELEVELEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIE 

SIGIDENT 

BLCLIP 

VIDEO nUTER 



... .01-3 
0.000 GHz 
. . 10 MHz 



300 kHz, coupled 

OdB 

- 20 dBm 



-4 

lOdB/DIV 
... AUTO 
FREE RUN 

OEE 

OEE 

OEE 



EullCW (not in detent) 
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4-19. FREQUENCY RESPONSE(Cont'd) 



Sweep Oscillator: 



CW Frequency 

MARKERS 

SWEEP MODE 

SWEEP TRIGGER 

SWEEP-TIME-SEC 

REOEF-ON 

AEG Switch 

POWER EEVEE 

RE BEANKING (Rear Panel) 
FM-NORM-PE (Rear Panel) 

1 kHz SQ WAVE (Rear Panel) 



0.100 GHz 

OFF 

AUTO (or TIME) 

EXT 

100 

OEE 

EXT 

Midrange 

ON 

NORM 

OEE 



2. Center EO feedthrough signal on CRT with spectrum analyzer TUNING control. Adjust EREQ CAE for 
a EREQUENCY GHz readout of 0.000. 




FIGURE4-15. TYPICAL FREQUENCY RESPONSE FOR .01 T02.4GHZ 



3. Using 0.01 -2.4 GHz sweep oscillator plug-in, connect equipment as shown in Eigure 4-14. Connect 
output of power splitter, through 20-dB attenuator, to spectrum analyzer input. Turn sweep oscillator RF 
power ON and adjust AEC GAIN control for leveled output indication. 



NOTE 

Use maximum possible ALC GAIN to avoid leveling errors during swept 
measurements. 
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PERFORMANCE TESTS 
4-19. FREQUENCY RESPONSE (Cont'd) 

4. Adjust spectrum analyzer TUNING control for a FREQUENCY GHz readout of 0. 1 00. Set sweep oscilla- 
tor to CW with frequency of 100 MHz and use CW control to center signal on spectrum analyzer display. 

5 . Calibrate and zero power sensor and meter. Disconnect power splitter from 20-dB attenuator and connect 
to power sensor. Adjust sweep oscillator POWER EEVEE control for a power meter indication of - 8 

dBm. 

6. Connect output of power splitter through 20-dB attenuator directly (do not use cable) to spectrum analyzer 
input. Select Amplitude Scale setting of 1 dB/DIY and adjust REE EEVEE EINE control as necessary to 
place peak of 100 MHz signal at center horizontal graticule line of spectrum analyzer display. 

7. Adjust spectrum analyzer TUNING control for a EREQUENCY GHz readout of 0.060. Adjust sweep 
oscillator CW control for 60 MHz signal, centered on spectrum analyzer display. 

8. Set sweep oscillator AE control for 100 MHz sweep. Adjust spectrum analyzer display PERSISTENCE 
control fully clockwise. Adjust sweep oscillator SWEEP TIME vernier for slow sweep (30 seconds or 
longer) and trigger a sweep. Record greatest positive and greatest negative deviation of signal peaks from 
center horizontal graticule line (10 MHz to 1 10 MHz). 

Maximum divisions 

Minimum divisions 

9. Adjust spectrum analyzer TUNING control for a EREQUENCY GHz readout of 0. 100. Set sweep oscilla- 
tor to CW with frequency of 100 MHz and use CW control to center signal on spectrum analyzer display. 

10. Set spectrum analyzer EREQ SPAN/DIV control to E (full band) and RESOEUTION BW control to 3 
MHz. Adjust TUNING control fully clockwise to position tuning marker at high end of selected frequency 
band. Adjust REE EEVEE EINE control as necessary to place peak of 100 MHz signal (near EG feed- 
through signal) at center horizontal graticule line of spectrum analyzer display. 

11. Set sweep oscillator for EUEE BAND (10 MHz to 2.4 GHz) and trigger a sweep. Record greatest positive 
and greatest negative deviation of signal peaks from center horizontal graticule line (10 MHz to 2.4 GHz). 
Record deviation of signal peak located at 8th vertical graticule line (approximately 2.1 GHz). 

Maximum divisions 

Minimum divisions 

8th graticule line divisions 

12. Remove 0.01 - 2.4 GHz RE Plug-in from sweep oscillator mainframe and replace with 2-22 GHz RE 
Plug-in. Select band 4 (2.0 - 22 GHz) on HP 8620C sweep oscillator. 

13. Set sweep oscillator to CW with frequency of 2.1 GHz and use CW control to position signal on 8th 
vertical graticule line of spectrum analyzer display. Adjust AEC GAIN control for leveled sweep oscillator 
output and adjust POWER EEVEE control to place signal peak at same amplitude measured in step 1 1 . 
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419. FREQUENCY RESPONSE (Cont'd) 



NOTE 

Use maximum possible ALC GAIN to avoid leveling errors during swept 
measurements. 

Do not adjust spectrum analyzer REF LEVEL FINE control or sweep oscilla- 
tor POWER LEVEL control during the remaining steps of this performance 
test. 

14. Adjust spectrum analyzer TUNING control fully counterclockwise to position tuning marker at low end 
of selected frequency band. Set sweep oscillator CW control to 2.5 GHz and AF control for 1 GHz sweep. 
Trigger a sweep, and record greatest positive and greatest negative deviation of signal peaks from center 
horizontal graticule line (2 GHz to 3 GHz). 



Maximum divisions 

Minimum divisions 



NOTE 

It is normal for the HP 8559A to exhibit baseline lift with an input signal at 
approximately3.0075 GHz(2.9925 with ALT IF selected). Adjust sweep oscil- 
lator sweep range as necessary to avoid baseline lift during frequency 
response measurements. 

If frequency response appears out of specification near a band edge, use a 
frequency counter with sweep oscillator in CW to ensure the frequency in 
question is within the specified band. 



15. Compare values recorded in steps 8,11, and 14, and record overall greatest positive and greatest negative 
deviation from center horizontal graticule line for entire .01 — 3 GHz frequency band. Frequency response 
(deviation from center horizontal graticule line) should not exceed ± 1.0 dB ( ± 1.0 division). 

Maximum divisions (.01 — 3 GHz) 

Minimum divisions (.01 - 3 GHz) 

16. Calculate mean deviation for .01—3 GHz frequency band using maximum and minimum values recorded 
in step 15. (For example, a maximum of +0.5 and a minimum of —0.7 results in a mean deviation of 
- 0 . 1 ) 



Maximum + Minimum 
Mean deviation = 



2 



divisions 
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PERFORMANCE TESTS 

4.19. FREQUENCY RESPONSE (Cont’d) 

Frequency Response, 3 - 18 GHz 



NOTE 

For the higher frequency bands, multiple responses may appear on spec- 
trum analyzer display during frequency response measurement. Adjust 
INTENSITY control as necessary for optimum display of in-band signal 
peaks. 



17. Select 6-9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 7.5 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 3 GHz and trigger 
a sweep. Adjust spectrum analyzer TUNING control clockwise several turns to reposition tuning marker. 
Trigger another sweep. Record greatest positive and greatest negative deviation of signal peaks from center 
horizontal graticule line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 

18. To calculate frequency response for 6-9 GHz frequency band, subtract mean deviation of step 16 from 
maximum and minimum values recorded in step 17. Frequency response should not exceed ±1.0 dB 
(±1.0 division). 

Maximum divisions (6-9 GHz) 

Minimum divisions (6-9 GHz) 

19. Select 3-9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 6.0 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 6 GH^ and trigger 
a sweep. Adjust spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep. 
Record greatest positive and greatest negative deviation of signal peaks from center horizontal graticule 
line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 

20. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 19. Frequency 
response for 3-9 GHz frequency band should not exceed ± 1.5 dB ( ± 1.5 divisions). 



Maximum divisions (3-9 GHz) 

Minimum divisions (3-9 GHz) 
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4-1 9. FREQUENCY RESPONSE (Cont'd) 



21 . Select 9-15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 12.0 
GHz. Use CW control to center signal on spectrum analyzer display. Trigger a 6 GHz sweep. Adjust 
spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep. Record greatest 
positive and greatest negative deviation of signal peaks from center horizontal graticule line (neglect devia- 
tions caused by tuning marker). 

Maximum divisions 

Minimum divisions 



22. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 21. Frequency 
response for 9-15 GHz frequency band should not exceed ±1.8 dB ( ± 1 .8 divisions). 

Maximum divisions (9-15 GHz) 

Minimum divisions (9-15 GHz) 

23. Select 6-15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 10.5 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 9 GHz and trigger 
a sweep. Adjust spectrum analyzer TUNING control several turns to reposition tuning marker. Trigger 
another sweep. Record greatest positive and greatest negative deviation of signal peaks from center hori- 
zontal graticule line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 



23. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 23. Frequency 
response for 6-15 GHz frequency band should not exceed ±2.1 dB (±2.1 divisions). 

Maximum divisions (6-15 GHz) 

Minimum divisions (6 - 15 GHz) 

25. Select 12.1 - 21 GHz frequency band on spectrum analyzer and adjust TUNING control fully clockwise. 
Set sweep oscillator to CW and frequency to 15 GHz. Set AF control for 6 GHz and trigger a sweep. 
Record greatest positive and greatest negative deviation of signal peaks from center horizontal graticule 
line (12.1 GHz to 18 GHz). 



Maximum divisions 

Minimum divisions 
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4-19. FREQUENCY RESPONSE (Cont'd) 



26. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 25. Frequency 
response for 12.1 - 18 GHz portion of 12.1 - 21 GHz frequency band should not exceed ±2.3 dB ( ±2.3 
divisions). 

Maximum divisions (12.1 - 18 GHz) 

Minimum divisions (12.1 - 18 GHz) 



Frequency Response, 18 -21 GHz 



27. Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Set sweep oscillator to 
CW with frequency of 18.0 GHz and measure output at power splitter with power meter. 

dBm 



28. Use CW control to slowly tune sweep oscillator from 18 GHz to 21 GHz. Note all peak deviations from 
reference power level (recorded in step 27) and the frequencies at which they occur. Record frequencies and 
power levels in Table 4-7. 



29. Connect output of power splitter through 20-dB attenuator to spectrum analyzer input. Adjust spectrum 
analyzer TUNING control counterclockwise several turns. Use CW control to tune sweep oscillator to 
frequencies recorded in step 28 and record deviation of signal peak from center horizontal graticule line. 



30. Set sweep oscillator to CW with frequency of 19.5 GHz. Set AF control for 3 GHz and trigger a sweep. 
Note greatest positive and greatest negative deviation of signal peaks (18 GHz to 21 GHz). Use sweep 
oscillator CW control to tune to points of greatest deviation. Record frequencies and deviations from 
center horizontal graticule line in Table 4-7. 



31. Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Use CW control to 
tune sweep oscillator to frequencies recorded in step 30 and record power levels in Table 4-7. 



32. Algebraically subtract reference power level recorded in step 27 from each power meter indicated recorded 
in Table 4-7. Record results in Power Deviation column (see example). Add corresponding deviation from 
center horizontal graticule line to each power deviation and record results in Sum of Deviations column. 
Subtract mean deviation of step 16 from each value in Sum of Deviations column and record results in 
Deviation from Mean column. Frequency response for 18 - 21 GHz portion of 12.1 - 21 GHz frequency 
band should not exceed ± 3.0 dB ( ± 3 divisions). 



4-37 




PERFORMANCE TESTS 



MODEL8559A 



PERFORMANCE TESTS 
4-19. FREQUENCY RESPONSE(Cont'd) 

TABLE 4-7. CORRECTING FOR FREOUENCY RESPONSEOF SIGNAL SOURCE 



Frequency 

(GHz) 


Power Meter 
Indication 

(dBm) 


Power 

Deviation* 

(dB) 


Deviation from 
Center Graticule 
Line (divisions 
ordB) 


Sum of 
Deviations 

(dB) 


Deviation 
from Mean 

(dB) 


18.0 




0(Ref.) 

































































































































































J *deviation relative to power meter indication at 18.0 GHz, recorded in step 11 . 



EXAMPLE (MEAN DEVIATIONOF -0.1 dB) 



Frequency 

(GHz) 


Power Meter 

Indication 

(dBm) 


Power 

Deviation* 

(dB) 


Deviation from 
Center Graticule 
Line (divisions 
ordB) 


Sum of 
Deviations 

(dB) 


Deviation 
from Mean 

(dB) 


18.0 


-8.0 


0 (Ref.) 


-0.4 


-0.4 


-0.3 


18.6 


-9.0 


-1.0 


-1.0 


-2.0 


-1.9 


19.6 


-8.5 


-0.5 


-1.0 


-1.5 


-1.4 


20.1 


-7.0 


-n.o 


0.0 


+ 1.0 


+1.1 


21.8 


-9.0 


-1.0 


-0.4 


-1.4 


-1.3 


20.6 


-8.5 


-0.5 


-2.0 


-2.5 


-2.4 


21.2 


-7.5 


-H0.5 


+1.5 


+2.0 


+2.1 
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4-20. GAIN COMPRESSION 

SPECIFICATION: 

Gain compression is less than 0.5 dB for a - 10 dBm input level with 0 dB attenuation. 



DESCRIPTION: 



Gain compression is measured hy changing the power level at the spectrum analyzer input from — 20 dBm to 
- 10 dBm. The displayed signal level will change hy less than 10 dB, indicating gain compression in the input 
mixer. Since a 10-dB change in IF gain is used to keep the signal trace near the same point on the display when 
the input power is increased, the error due to this IF gain change is first measured, then subtracted from the 
displayed deviation to give the deviation due only to gain compression. 



SPECTRUM 

ANALYZER 




FIGURE4-1 6. GAIN COMPRESSIONTEST SETUP 



EQUIPMENT: 



Signal Generator HP8640B 

Power Meter HP 435A/B 

Power Sensor HP 8481 A 

Power Splitter HP 11667A, Opt. C16 

20-dB Attenuator HP 8491B, Opt. 010 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 

Adapter, Type N (f) to N (f) HP 1250-1472 
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4-20. GAIN COMPRESSION (Cont'd) 

PROCEDURE: 

1 . Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCY BAND GHz 01-3 

TUNING 0.050 GHz 

EREQ SPAN/DIV 100 kHz 

RESOEUTION BW 300 kHz, uncoupled 

INPUTATTEN 10 dB 

REEERENCE LEVEE - 10 dBm 

REELEVELEINE -10 

Amplitude Scale lOdB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALT IE OEE 

SIGIDENT OEE 

BLCLIP OEE 

VIDEOEILTER OEE 

Signal Generator: 

COUNTERMODE INT 

AM OEE 

EM OEE 

EREQUENCYTUNE 50 MHz 

RE ON 

OUTPUTLEVEL -4 dBm 

2. Connect equipment as shown in Eigure 4-16. Note that the 10-dB attenuator is placed between the power 
splitter and spectrum analyzer INPUT 50Q connector. 

3. Adjust signal generator OUTPUT LEVEL control for a power meter reading of - 10 dBm (—20 dBm at 
spectrum analyzer INPUT 50fl connector). 

4. Adjust spectrum analyzer TUNING control to center 50 MHz signal on CRT. Set Amplitude Scale control 
to 1 dB/DIV and adjust REP LEVEL PINE control to place peak of signal at a convenient horizontal 
graticule line other than top graticule line. 

5. Adjust signal generator OUTPUT LEVEL control for a power meter reading of 0 dBm (-10 dBm at 
spectrum analyzer INPUT 50fi connector). 

6. Set spectrum analyzer REEERENCE LEVEL control to 0 dBm, leaving REP LEVEL PINE control at 
setting established in step 4. Record deviation of signal peak from reference graticule line of step 4 (step- 
gain error). Values above reference line are positive ( -|- ); those below are negative ( - ) . 

dB 
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4-20. GAINCOMPRESSION(Cont'd) 



7. Adjust signal generator OUTPUT LEVEL control for a power meter reading of - 10 dBm ( - 20 dBm at 
spectrum analyzer SOQconnector). 

8. Set spectrum analyzer INPUT ATTEN control to 0 dBm, REEERENCE LEVEL control to - 20 dBm, 
and REE LEVEL EINE control to 0. Adjust REE LEVEL CAL control to place peak of signal at refer- 
ence graticule line of step 4. 

9. Adjust signal generator OUTPUT LEVEL control for a power meter reading of 0 dBm (- 10 dBm at 
spectrum analyzer SOQconnector). 

10. Set spectrum analyzer REEERENCE LEVEL control to - 10 dBm. Record deviation of signal peak from 
reference graticule line of step 4. 

dB 

1 1 . Calculate gain compression by algebraically subtracting step-gain error (step 4) from deviation of signal 
peak (step 7). Gain compression should be less than 0.5 dB, 

dB 

12. Set spectrum analyzer INPUT ATTEN control to 10 dB and REEERENCE LEVEL control to - 10 dBm. 
Connect CAL OUTPUT to INPUT 500 connector and recalibrate REP LEVEL CAL control setting. 
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4-21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION) 



SPECIFICATION; 

Bandwidths3MHzto300kHz; <±0.5dB 
Bandwidths 3 MHz to I kHz; < ± 1 .0 dB 

DESCRIPTION; 

The CAL OUTPUT signal is applied to INPUT 500 connector and displayed on CRT. The peak of displayed 
35-MHz signal is centered on CRT and adjusted for a vertical deflection of several divisions. The amplitude 
variation of the signal is measured for each RESOLUTION BW control setting. The overall variation between 
RESOLUTION BW settings of 3 MHz through 300 kHz should be less than 1.0 dB (±0.5 dB). The overall 
variation between RESOLUTION BW settings of 3 MHz through 1 kHz should be less than 2.0 dB ( ± 1.0 dB). 

PROCEDURE; 

1 . Set spectrum analyzer controls as follows; 



FREQUENCY BAND GHz 01-3 

TUNING 0.035 GHz 

FREQ SPAN/DIV 1 MHz 

RESOLUTION BW 3 MHz, uncoupled 

INPUT ATTEN 10 dB 

REFERENCE LEVEL OdBm 

REFLEVELFINE -10 

Amplitude Scale 1 dB/DIV 

SWEEP TIME/DI V AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIGIDENT OFF 

BLCLIP OFF 

VIDEOFILTER OFF 



2. Connect CAL OUTPUT signal to INPUT 50fl connector. 

3. Adjust TUNING control to center 35-MHz signal on CRT. 

4. Adjust REF LEVEL FINE control to position peak of signal seven divisions above graticule baseline. 

5. Set RESOLUTION BW and FREQ SPAN/DIV controls to settings indicated in Table 4-8. Record devia- 
tion of signal peak from reference graticule line for each RESOLUTION BW control setting. Values above 
reference line set in step 4 are positive ( + ); values below reference line are negative ( - ). 

6. To find overall variation in Table 4-8, algebraically subtract greatest negative amplitude deviation from 
greatest positive amplitude deviation. If all changes in amplitude are of the same sign, overall variation is 
largest positive or largest negative change in amplitude. Overall variation between 3 MHz and 300 kHz 
RESOLUTION BW setting should be <1.0 dB (±0.5 dB). Overall variation between 3 MHz and 1 kHz 
RESOLUTION BW settings should be <2.0 dB ( ± 1 .0 dB). 
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4-21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION)(Cont'd) 



TABLE 4-8. BANDWIDTHSWITCHING(AMPLITUDE VARIATION) 



RESOLUTION 

BW 

Setting 


FREQ 

SPAIM/DIV 

Setting 


Ampiitude 

Deviation 

(dB) 


Overaii Variation Between 
3 MHz and 300 kHz 
RESOLUTiONBW Settings (dB) 


Overaii Variation 
Between 3 MHz and 
1 kHzRESOLUTiON 

BW Settings (dB) 


3MHz 
1 MHz 
300 kHz 

100 kHz 


IMHz 
500 kHz 
100 kHz 

50 kHz 


O(Re0 










30 kHz 
10 kHz 
3 kHz 
IkHz 


10 kHz 
10 kHz 
10 kHz 
10 kHz 
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4-22. INPUT ATTENUATOR ACCURACY 

SPECIFICATION; 



Step Accuracy (0 dB to 60 dB); < ± I.O dB per lO-dB step, O.OI to 18.0 GHz 
Maximum Cumulative Step Error (0 dB to 60 dB): < ± 2.4 dB, 0.01 to 18.0 GHz 



DESCRIPTION; 



The input attenuator accuracy is tested over the range of 0 to 60 dB using an RF substitution method. A step 
attenuator that has been calibrated at 30 MHz by a Standards Laboratory is used for substitution. The known 
error of the calibrated attenuator is taken into account when computing the input attenuator accuracy. 



SIQNAL QENERATOR 




HF OUTPUT 



ADAPTER P 






STEP 

ATTENUATOR 



SPECTRUM 

ANALYZER 




FIGURE4-17. INPUT ATTENUATOR ACCURACYTESTSETUP 



EQUIPMENT: 



Signal Generator HP 8640B 

Step Attenuator (10 dB/step) HP 355D, Opt. H82 

10-dB Attenuator HP 8491B, Opt. 010 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 
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4-22. INPUT ATTENUATOR ACCURACY (Cont'd) 



PROCEDURE; 

1 . Connect equipment as shown in Eigure 4-1 7 and set controls as follows; 



Spectrum Analyzer; 



EREQUENCY BAND GHz 01-3 

TUNING 30 MHz 

FREQ SPAN/DIV 2 MHz 

RESOLUTIONBW 1 MHz 

INPUT ATTEN 60 dB 

REEERENCELEVEL 0 dBm 

REELEVELEINE 0 

Amplitude Scale lOdB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIE OEE 

SIGIDENT OEE 

BLCLIP OEE 

VIDEOEILTER 2 o’clock 



Signal Generator; 



COUNTER MODE . 

AM 

EM 

EREQUENCYTUNE 

RE 

OUTPUTLEVEL .. 



INT EXPAND XIO 

OEE 

OEE 

30.0 MHz 

ON 

0 dBm 



2. Set step attenuator to 0 dB and use spectrum analyzer TUNING control to center 30 MHz signal from 
signal generator on CRT display. Set FREQ SPAN/DIV to 20 kHz, RESOLUTION BW to 10 kHz, and 
Amplitude Scale to 1 dB/DIV 

3. Adjust signal generator OUTPUT LEVEL control to position peak of signal seven divisions above grati- 
cule baseline. 



4. Set step attenuator and INPUT ATTEN control to settings indicated in Table 4-9. For each setting, record 
deviation of signal peak from reference graticule line set in step 3. 

NOTE 

The REFERENCE LEVEL control setting changes by 10 dB for every 10-dB 
change in INPUT ATTEN. Do not change the REFERENCE LEVEL setting 
after changing the INPUT ATTEN setting. 
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4.22 INPUT ATTENUATOR ACCURACY (Cont'd) 

TABLE4-9. INPUT ATTENUATOR ACCURACY 



INPUT ATTEN 
Setting 
(dB) 


Step 

Attenuator 
Setting (dB) 


Ampiitude 

Deviation 

(dB) 


Step Attenuator 
Error 

(Caiibration)" 


Corrected 

Deviation 

(dB) 

1 


60 


0 


O(Ref) 


(Ref> 


O(Ref) 


50 


10 








40 


20 








30 


30 








20 


40 








10 


50 








0 


60 














1 



^Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (— ). For example, 9.99 dB 
ealibration for a 10 dB attenuator setting represents an error of -0.01 dB. 



5. To compute corrected deviation for each setting, add step attenuator error to amplitude deviation. Cor- 
rected deviation should not exceed ± 1.0 dB between any two adjacent INPUT ATTEN setting. 

dB Maximum Error per 10-dB Step 

6, Record maximum positive and maximum negative corrected deviation values. Difference between these 
two values (maximum cumulative step error) should not exceed 2.4 dB. 

dB Maximum Positive Corrected Deviation 

dB Maximum Negative Corrected Deviation 

dB Maximum Cumulative Step Error 
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4-23. REFERENCE LEVEL ACCURACY 



SPECIFICATION: 

Step Accuracy (steps referenced with 0 dB input attenuation): 
- 1 0 dBm to - 80 dBm: ± 0.5 dB 

- 10 dBm to - 100 dBm: ± 1 .0 dB 

Vernier Accuracy: ±0.5 dB 



DESCRIPTION: 

The reference level accuracy is tested over the range of - 10 dBm to - 100 dBm hy checking the IF gain steps in 
1 dB/DIV (Fog) and in FIN. The resulting maximum deviation in each case must he less than ±0.5 dB from 
- 10 dBm to - 80 dBm and less than ± 1.0 dB from - 10 dBm to - 100 dBm. 



SPECTRUM 

ANALYZER 



SIQNAL GENERATOR 






RF OUTPUT 

ADAPTER 







STEP 

ATTENUATOR 
3SSC 
OPT HfO 



FIGURE4-18. REFERENCE LEVELACCURACYTEST SETUP 



EQUIPMENT: 



Signal Generator HP 8640B 

10-dB Attenuator HP 8491B, Opt. 010 

Step Attenuator (1 dB/step) HP 355C, Opt. H80 

Step Attenuator (10 dB/step) HP 355D, Opt. H82 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 
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4-23. REFERENCE LEVEL ACCURACY (Cont'd) 

PROCEDURE: 

Step Accuracy in Log Mode 

1 . Set equipment controls as follows: 



Spectrum Analyzer: 

FREQUENCY BAND GHz 

TUNING 

EREQ SPAN/DIV 

RESOEUTION BW 

INPUTATTEN 

REEERENCE LEVEL .... 

REELEVELEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIE 

SIGIDENT 

BLCLIP 

VIDEOEILTER 

Signal Generator: 

COUNTERMODE 

AM 

EM 

EREQUENCYTUNE 

RE 

OUTPUTLEVEL 



01-3 

30 MHz 

100 kHz 

30 kHz, uncoupled 

OdB 

-10 dBm 

0 

IdB/DIV 

AUTO 

.... FREE RUN 

OFF 

OFF 

OFF 

2 o’clock 



INT, EXPAND XIO 

OFF 

OFF 

30 MHz 

ON 

- 2 dBm 



2. Connect equipment as shown in Figure 4-18 using 10-dB step attenuator. Set step attenuator to 0 dB and 
adjust spectrum analyzer TUNING control to center 30 MHz signal on CRT Set FREQ SPAN/DIV 
control to 10 kHz and RESOLUTION BW control to 3 kHz, adjusting TUNING control as necessary to 
keep signal centered on CRT 

3. Adjust signal generator OUTPUT LEVEL control to position peak of signal 6 divisions above graticule 
baseline. Set step attenuator and spectrum analyzer REFERENCE LEVEL control to settings indicated in 
Table 4-10. Record deviation of signal peak from 6th division for each setting. 



4. To calculate Corrected Deviation, add Step Attenuator Error (calibration data at 30 MHz) to Deviation 
from 6th Division for each setting. Corrected Deviation should not exceed ±0.5 dB from - 10 dBm to 
- 80 dBm, and should not exceed + 1 .0 dB from - 10 dBm to - 100 dBm. Record maximum values. 



_ dB ( - 10 dBm to - 80 dBm) 
dB ( - 10 dBm to - 100 dBm) 
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4-23. REFERENCE LEVEL ACCURACY (Cont'd) 



TABLE4-10. IFGAIN ACCURACYIN LOG MODE 



REFERENCE 


Step 


Deviation from 


Step Attenuator 


Corrected 


LEVEL 


Attenuator 


6th Division 


Error (Calibration)" 


Deviation 


Setting (dBm) 


Setting (dB) 


(dB) 


(dB) 


(dB) 


-10 

-20 


0 

10 


O(Ref) 


(Ref) 


0(ReO 








-30 


20 








-40 


30 








-50 


40 








-60 


50 








-70 


60 








-80 


70 








-90 


80 








-100 


90 









*Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.99 dB 
calibration for a 10 dB attenuator setting represents an error of - 0.01 dB. 



Step Accuracy in Linear Mode 



5. Set spectrum analyzer Amplitude Scale switch to LIN and REFERENCE LEVEL control to - 10 dBm. 
Set step attenuator to 0 dB. Readjust signal generator OUTPUT LEVEL control to position peak of signal 
6 divisions above graticule baseline. 

6 . Set step attenuator and spectrum analyzer REFERENCE LEVEL control to settings indicated in Table 
4-11. Record deviation of signal peak from 6th division for each setting. 

7. Using Table 4-12, convert Deviation from 6th Division in Linear Mode to Deviation in dB for each setting. 
Record dB values in Table 4-11. 



8. To calculate Corrected Deviation, add Step Attenuator Error to Deviation from 6th Division in dB for 
each setting. Corrected Deviation should not exceed ±0.5 dB from - 10 dBm to - 80 dBm and ± 1.0 dB 
from - 10 dBm to - 100 dBm. Record maximum values. 



_ dB ( - 10 dBm to - 80 dBm) 
dB ( - 10 dBm to - 100 dBm) 
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4-23. REFERENCE LEVEL ACCURACY (Cont'd) 



TABLE4-11. IFGAIN ACCURACYIN LINEAR MODE 



REFERENCE 


Step Attenuator 


Deviation from 


Deviation from 


Step Attenuator 


Corrected 


LEVEL 


Setting 


6th Division 


6th Division 


Error 


Deviation 


Setting (dBm) 


(dB) 


Linear Mode (div.) 


indB* 


(Calibration)**(dB) 


(dB) 


-10 

-20 


0 

10 


0(EteE.) 


0(Ete£.) 


ReE. 


0(HeE.) 










-30 


20 










-40 


30 










-50 

-60 


40 

50 


















-70 

-80 


60 

70 










-90 


80 










-100 


90 



















*Use Table 4-12 to convert deviation in linear mode to deviation in dB. 

**Attennations > dial settings are positive (-H). Attennations < dial settings are negative (— ). 



TABLE 4-12. CONVERSIONTABLE, DEVIATION IN LINEAR MODE 



POSITIVE DEVIATIONS 
(Above 6th division from graticuie baseline) 


NEGATIVE DEVIATIONS 
(Below 6th division from graticule baseline) 


Linear (Divisions) 


dB 


Linear (Divisions) 


dB 


0 


0 


0 


0 


+.1 


+0.14 


-.1 


-0.15 


+.2 


+0.28 


-.2 


-0.29 


+.3 


+0.42 


-.3 


-0.45 


+.4 


+0.56 


-.4 


-0.60 


+.5 


+0.70 


-.5 


-0.76 


+.6 


+0.82 


-.6 


-0.92 


+.7 


+0.96 


-.7 


-1.08 


+.8 


+1.09 


-.8 


-1.24 


+.9 


+1.21 


-.9 


-1.41 


+1.0 


+ 1.34 


-1.0 


-1.58 


+1.1 


+1.46 


-1.1 


-1.76 


+1.2 


+1.58 


-1.2 


-1.94 


+1.3 


+1.70 






+1.4 


+ 1.82 






+ 1.5 


+1.94 
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4-23. REFERENCE LEVEL ACCURACY (Cont'd) 
Vernier Accuracy 



9. Replace 10-dB step attenuator with 1-dB step attenuator. Set spectrum analyzer controls as follows; 



FREQUENCY BAND GHz 

TUNING 

FREQ SPAN/DIV 

RESOLUTIONBW 

INPUTATTEN 

REEERENCE LEVEL . . . . 

REELEVELEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALT IE 

SIGIDENT 

BLCLIP 

VIDEOEILTER 



01-3 

0.030 GHz 

50 kHz 

300 kHz, uncoupled 

OdB 

- 10 dBm 

0 

IdB/DIV 

AUTO 

FREE RUN 

OLE 

OLE 

OLE 

2 o’clock 



10. Set step attenuator to 0 dB. Center signal on CRT and adjust signal generator OUTPUT LEVEL control 
to position peak of signal 6 divisions above graticule baseline. Set step attenuator and spectrum analyzer 
REEERENCE LEVEL LINE control to settings indicated in Table 4-13. Record deviation of signal peak 
from 6th division for each setting. 

11. To compute Corrected Deviation, add Step Attenuator Error to Deviation from 6th Division for each 
setting. Corrected Deviation should not exceed ±0.5 dB for each setting. Record maximum value. 



TABLE 4-13. VERNIER ACCURACY 



Step Attenuator 


REFERENCE 


Deviation from 


Step Attenuator 


Corrected 


Setting 


LEVEL FINE 


6th Division 


Error (Calibration)* 


Deviation 


(dB) 


Setting 


(dB) 


(dB) 


(dB) 


0 

1 


0 


O(Ref) 


(Ref) 


0(ReO 


2 


-2 








3 


-3 








4 


-4 








5 


-5 








6 


-6 








7 


-7 








8 


-8 








9 


-9 








10 


-10 








11 


-11 








12 


-12 



















♦Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). 
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4-24. SWEEP TIME ACCURACY 



SPECIFICATION; 

There are 20 selectable and calibrated sweep times in a 1-2-5 sequence from 2 psec/DIV to 10 sec/DIV 
(excluding 2 sec/DIV). 

Sweep time accuracy; + 10% ( ± 20% for 5 and 10 sec/DIV) 

DESCRIPTION; 

For SWEEP TIME/DIV control settings of 10 msec and less, the triangle-wave output of a function generator 
is used to modulate a KXTMHz signal applied to the spectrum analyzer input. This signal is demodulated in zero 
span, displaying a triangular waveform on the CRT. The function genertor is tuned to align the waveform with 
the vertical CRT graticule lines. The period of the function generator output is then measured with a counter to 
determine the sweep time. 

For SWEEP TIME/DIV control settings of 20 msec and greater, the display (AUX B) PENLIFT/BLANKING 
output is connected directly to the counter. The blanking signal is "low" during a spectrum analyzer sweep; the 
time interval between the falling and rising edges is measured to determine the sweep speed. 

... ...-.TO... FUNCTION 

ELECTRIC GENERATOR 




RQ 214/U CABLE 



FIGURE 4-1 9. SWEEP Tl ME ACCURACY TEST SETUP 

EQUIPMENT; 



Signal Generator HP 8640B 

Function Generator HP3310A 

50 MHz Universal Counter HP 5300B/5302A 

BNC Tee HP 1250-0781 

CableAssemblyRG-214/U with Type NConnectors HP 11500A 
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PERFORMANCE TESTS 
4-24. SWEEP TIME ACCURACY (Cont'd) 

PROCEDURE: 

1 . Set equipment controls as follows : 



Spectrum Analyzer: 



EREQUENCY BAND GHz 

TUNING 

FREQSPAN/DIV 

RESOLUTION BW 

INPUTATTEN 

REEERENCELEVEL .... 

REELEVELEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

ALTIE 

SIGIDENT 

BLCLIP 

VIDEOEILTER 



01-3 

0.100 GHz 

10 MHz 

3 MHz, uncoupled 

10 dB 

- 10 dBm 

0 

LIN 

AUTO 

. . . FREE RUN 

OFF 

OFF 

OFF 

OFF 



Signal Generator: 

COUNTERMODE INT, EXPAND XIO 

AM OFF 

EM OFF 

FREQUENCYTUNE 100 MHz 

RE ON 

OUTPUT LEVEL -10 dBm 



Function Generator: 

FUNCTION 

RANGE 

Frequency 

DCOFFSETLEVEL 



50 MHz Universal Counter: 



FUNCTION .... 
SAMPLE RATE . 
TIME BASE .... 
SENSITIVITY (A) 
A 50 MHz Input . . 
SENSITIVITY (B) 
B 10 MHz Input . . 



. . TRI 
. .. lOK 
250 kHz 
0 



PERAVGB 

Full counterclockwise 

1 ms 

9 o’clock 

.“[_J“ (falling edge) 

Full clockwise 

_| L (rising edge) 
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PERFORMANCE TESTS 
4-24. SWEEP TIME ACCURACY (Cont'd) 



2. Connect equipment as shown in Figure 4-19. Connect counter's B 10 MHz input to the function generator 
low output and the signal generator's AM input. 

3. Adjust spectrum analyzer TUNING control to center 100-MHz signal on CRT Set FREQ SPAN/DIV 
control to 0, leaving RESOLUTION BW control at 3 MHz setting. Set SWEEP TIME/DIV control to 2 
psec. 

4. Set AM switch of HP 8640B to AC position. Adjust function generator AMPLITUDE control and signal 
generator AM MODULATION control for 50 percent modulation as indicated on the signal generator 
meter. 

5. Set spectrum analyzer SWEEP TRIGGER control to VIDEO. Adjust REEERENCE LEVEL and REE 
LEVEL LINE controls to center waveform on CRT 

6. Adjust function generator Erequency vernier to display exactly five cycles of triangle wave modulation on 
CRT, as shown in Eigure 4-20a. Counter should indicate an average period of 4.00 ± 0.04 ps. 



jAsec 





a 2fisec/DIV 



b. 5nsec/DIV through 10 msec/DIV 



FIGURE 4-20. SWEEPTIME ACCURACY 

7. Calculate actual sweep time per division by dividing average period from step 6 by 2. Record value in Table 
4-14. 

8. Eor spectrum analyzer SWEEP TIME/DIV control settings of 5 psec through 10 msec, adjust function 
generator RANGE and frequency controls to display exactly 10 cycles of triangle wave modulation on 
CRT, as shown in Eigure 4-20b. Average period readings displayed on counter correspond to actual sweep 
time per division. Record values in Table 4-14. 
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PERFORMANCE TESTS 
4-24. SWEEPTIME ACCURACY (Cont'd) 



T/flEl£4-14. SWEEPTIME AnTiaCX2(iSECTHROUGH10MSEC 



SWEEP 

TIME/DIV 

Setting 


Function 

Generator 

Frequency 

(Approx.) 


Sweep Time per Division 


Minimum 


Actuai 


Maximum 


2psec 


250 kHz 


1.80 psec 


usee 


2.20 psec 


5psec 


200 kHz 


4.40 psec 


usee 


5.50 psec 


lOpsec 


100 kHz 


9.00 psec 


usee 


1 1.00 psec 


20psec 


50 kHz 


18.00 psec 


usee 


22.00 psec 


SOpsec 


20 kHz 


45.00 psec 


usee 


55.00 psec 


.1 msec 


10 kHz 


90.0 psec 


fisec 


110.0 psec 


.2 msec 


5 kHz 


180.0 psec 


fjLsec 


220.0 psec 


.5 msec 


2kHz 


450.0 psec 


^sec 


550.0 psec 


1 msec 


1 kHz 


900 psec 


^sec 


11 00 psec 


2 msec 


500 Hz 


1800 psec 


fxsee 


2200 psec 


5 msec 


200 Hz 


4500 psec 


^sec 


5500 psec 


10 msec 


100 Hz 


9.00 msec 


msee 


1 1.00 msec 



9. Connect display rear-panel AUX B PENLIFT/BLANKING output to BNC tee at counter's B 10 MHz 
input. Connect other side of tee to counter's A 50 MHz input. 



1 0. Set counter controls as follows: 



FUNCTION 

SAMPLE RATE . 

TIME BASE 

SENSITIVITY (A) 
A 50 MHz Input . . 
SENSITIVITY (B) 
B 10 MHz Input . . 



TEA to B 

Eull counterclockwise 

0.1ms 

9 o’clock 

. -“IJ” (falling edge) 

9 o'clock 

• ■ ._n_(risingedge) 



11. Set spectrum analyzer SWEEP TIME/DIV to 20 msec. Adjust counter's SENSITIVITY controls for a 
time interval reading of 0.2000 + 0.0200 sec. Record sweep time value in Table 4-1 5. 



12. Verily remaining spectrum analyzer SWEEP TIME/DIV control settings of 50 msec through 10 sec, 
recording sweep time values in Table 4-15. 
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PERFORMANCE TESTS 
4-24. SWEEP TIME ACCURACY (Cont'd) 



TABLE 4-15. SWEEPTIME ACCURACY, 20 MSECTHROUGH 10 SEC 



WEEP 

TIME/DIV 

Setting 


Sweep Time 


Minimum 


Actuai 


Maximum 


20 msec 


0.180 sec 


sec 


0.220 sec 


50 msec 


0.450 sec 


sec 


0.550 sec 


.1 sec 


0.90 sec 


sec 


1.10 sec 


.2 sec 


1.80 sec 


set- 


2.20 sec 


.5 sec 


4.50 sec 


sec 


5.50 sec 


1 sec 


9.0 sec 


sec 


11.0 sec 


5 sec 


40.0 sec 


sec 


60.0 sec 


10 sec 


80.0 sec 


sec 


120.0 sec 
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PERFORMANCE TESTS 
4-25. CALIBRATOR OUTPUT ACCURACY 

SPECIFICATION: 

Amplitude: -I0dBm±0.3dB 

Frequency: 35 MHz ± 400 kHz 

DESCRIPTION: 

The frequency of the calibrator output signal is measured with a microwave counter. The calibrator output level 
is measured using a power meter. 



SPECTRUM 

ANALYZER 



FREQUENCY 

COUNTER 



OOO 000 • O • 
OOO ODD 
OOO OOO • ■ 

o o OOO 9 O 



INPUT 

(10H2-S00 MH 



I) 




A 



POWER 

SENSOR 



POWER 

METER 




FIGURE4-21. CALIBRATOR ACCURACY TEST SETUP 



EQUIPMENT: 



Frequency Counter 

Power Meter 

Power Sensor . . . . 



HP5342A,Opt. 005 

HP435A/B 

HP8481A 



PROCEDURE: 

1 . Connect spectrum analyzer CAE OUTPUT to frequency counter's 10 Hz - 500 MHz (50fl) input as shown 
in Figure 4-20. Measured output frequency should be 35 MHz ±400 kHz. 

2. Zero and calibrate power meter. Connect power sensor, through adapter, to spectrum analyzer's CAE 
OUTPUT and measure power level. Calibrator output level should be - 10 dBm ±0.3 dB. 



dBm 
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4-26. DISPLAY FIDELITY 



SPECIFICATION; 

Log Incremental Accuracy: ±0.1 dB per dB from Reference Level 

Log Maximum Cumulative Error: < + 1.5 dB over entire 70-dB range 

Linear Accuracy ; ± 3 % of Reference Level 

DESCRIPTION; 

The amplitude of the log display amplifier is tested by connecting a DVM to the display (AUX A) VERTICAL 
OUTPUT connector. A wide resolution bandwidth setting is selected so the signal appears as a straight horizon- 
tal line on the CRT. The DVM is used to provide good resolution when checking for + 1 dB per 10 dB step (0. 1 

dB/dB). 




STEP I 

ATTENUATOR ADAPTER 0 




FIGURE 4-22. DISPLAY FIDELITY TEST SETUP 



EQUIPMENT 



Signal Generator HP 8640B 

Digital Voltmeter HP3556A 

Step Attenuator (10 dB/step) HP 355D, Opt. H82 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 

Cable, BNC to Banana Plug HP 11001 A 



PROCEDURE: 

Log Display Accuracy 

1 . Set equipment controls as follows : 



Spectrum Analyzer: 



FREQUENCY BAND GHz 01-3 

TUNING 0.030 GHz 
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PERFORMANCE TESTS 

4-26. DISPLAY FIDELITY (Cont'd) 

FREQSPAN/DIV 500 kHz 

RESOLUTION BW 300 kHz, uncoupled 

INPUT ATTEN 10 dB 

REEERENCE LEVEL OdBm 

REELEVELEINE 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

ALTIF OFF 

SIGIDENT OEE 

BE CLIP OEE 

VIDEO EILTER OEE 

Digital Voltmeter: 

RANGE 100 

EUNCTION V(DC) 

AUTO CAL AUTO 

TRIGGER INTERNAL 

MATH OEE 

Signal Generator: 

COUNTERMODE INT 

AM OEE 

EM OEE 

EREQUENCYTUNE 30 MHz 

RE ON 

OUTPUT LEVEL OdBm 

2. With no signal at spectrum analyzer's INPUT 5052, measure and record offset voltage at (AUX A) VERTI- 
CAL OUTPUT connector. 

mV 

3. Connect equipment as shown in Eigure 4-22. Set step attenuator to 0 dB . 

4. Set spectrum analyzer's Amplitude Scale to 10 dB/DIV and adiust TUNING control to center signal on 
CRT display. 

5. Set spectrum analyzer's EREQ SPAN/DIV control to zero (0), VIDEO EILTER full CW (not in detent), 
and RESOLUTION BW control to 1 MHz. Adjust TUNING control for maximum reading on DVM. 

6. Set signal generator OUTPUT LEVEL control for DVM reading of (-I-800 mV + offset (step 2) ±0.5 
mV). Trace should he approximately at top CRT graticule line. 

7. Record DVM readings for step attenuator settings, from 0 dB through 70 dB, in Table 4-16. 
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4-26. DISPLAY FIDELITY (Cont'd) 



TABLE 4-16. AMPLITUDELOG DISPLAY ACCURACY 



Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
From Corrected 
DVM Reading 

(mV) 


Difference 

Between 

Adjacent 

Readings 

(mV) 


0 




+800 (Ref.) 




0 




10 










20 












30 












40 












50 












60 












70 






+100 

















*DVM Reading minus offset recorded in step 2. 

■ 



EXAMPLETABLEOF4-16 



Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
From Corrected 
DVM Reading 

(mV) 


Difference 

Between 

Adjacent 

Readings 

(mV) 


0 


+805 


+800 


+800 


0 




10 


+708 


+703 


+700 


+3 


-3 


20 


+599 


+594 




-6 


+9 


30 


+497 


+492 


+500 


-8 


+2 


40 

1 


+406 


+401 


+400 


+1 


-9 


*DVM Reading minus offset recorded in step 2. 



8. After recording DVM readings for step attenuator settings from 0 dB through 70 dB, calculate each 
Corrected DVM Reading hy algebraically subtracting offset recorded in step 2. Record results in Table 
4-16 (see sample computations). 

9. Algebraically subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording 
results in Table 4-16. Maximum value should not exceed ±15 mV, corresponding to ±1.5 dB. Divide 
maximum value by 10 to calculate Log Maximum Cumulative Error (in dB). 

dB Log Maximum Cumulative Error 



4 «> 
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4-26. DISPLAY FIDELITY (Cont'd) 

10. Algebraically subtract each converted reading (Theoretical Reading Subtracted from Corrected DVM 
Reading) from previous converted reading. Record results in Table 4-16 (see sample computations). Maxi- 
mum difference between adjacent readings should not exceed + 10 mY corresponding to ± 1 dB/10 dB or 
±0.1 dB/dB. Divide maximum value by 100 to calculate Log Incremental Error (in dB/dB). 

dB/dB Log Incremental Error 

1 1 . Replace 10-dB step attenuator with 1-dB step attenuator. Set step attenuator to 0 dB. 

12. Set spectrum analyzer Amplitude Scale to LIN and adjust TUNING control for maximum reading on 
DVM. 

13. Adjust signal generator OUTPUT LEVEL for DVM reading of 800 mV + offset (step 2) ±0.5 mV Trace 
should be approximately at top CRT graticule line. 

14. Record DVM reading for step attenuator settings of 6 dB and 12 dB in Table 4-17. 

15. Calculate each Corrected DVM Reading by algebraically subtracting offset recorded in step 2. Record 
results in Table 4-17. 

16. Algebraically subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording 
results in Table 4-17. Maximum value should not exceed ±24 mV, corresponding to ±3% of 800 mV 
Reference Level. Divide maximum value by 8 to calculate Percent Linear Error. 

% of Reference Level Linear Error 



TABLE 4-1 7. AMPLITUDE LINEAR DISPLAY ACCURACY 



Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Theoreticai 

Reading 

(mV) 


Theoreticai 
Reading Subtracted 
From Corrected 
DVM Reading 
(mV) 


0 




+800 (Ref.) 


+800 


0 


6 






+401 




12 






+201 










*DVM Reading minus offset recorded in step 2. 
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TABLE4-18. PERFORMANCE TEST RECORD (1 OF4) 



Hewlett-Packard Company Tested by. 

Model 85 59 A 

Spectrum Analyzer .01—21 GHz 



Serial No Date 





1 i: 


Para. 






Resuits 




Nn 


Test Description 












Min 


Actuai 


Max 


4-11. 


Frequency Span Accuracy 










3. 200 MHz FREQ SPAN/DIV 


-0.4 div 




-10.4 div 




4. 100 Mlfe FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




5. 50 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




6. 20 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




7. 10 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




8. 5 MIfe FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




9. 2 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




10. 1 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




11. 500 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




14. 200 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




15. 100 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




50 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




20 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




10 kHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 


4-12. 


Tuning Accuracy 










5. ,01 GHz 


0.009 GHz 




0.011 GHz 




6. 1.5 GHz 


1.494 GHz 




1.506 GHz 




8. 3.0 GHz 


2.990 GHz 




3.010 GHz 




9. 6.1 GHz 


6.083 GHz 




6.117 GHz 




7.5 GHz 


7.480 GHz 




7.520 GHz 




9.0 GHz 


8.977 GHz 




9.023 GHz 




3.1 GHz 


3.089 GHz 




3.110 GHz 




6.0 GHz 


5.983 GHz 




6.017 GHz 




9.0 GHz 


8.977 GHz 




9.023 GHz 




9.1 GHz 


9.077 GHz 




9.123 GHz 




12.0 GHz 


11.971 GHz 




12.029 GHz 




15.0 GHz 


14.965 GHz 




15.035 GHz 




6.1 GHz 


6.083 GHz 




6.117 GHz 




10.5 GHz 


10.474 GHz 




10.526 GHz 




15.0 GHz 


14.965 GHz 




15.035 GHz 




12.1 GHz 


12.071 GHz 




12.129 GHz 




17.0 GHz 


16.961 GHz 




17.039 GHz 




21.0 GHz 


20.953 GHz 




21.047 GHz 
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TABLE 4-1 8. PERFORMANCE TEST RECORD(2 OF 4) 



Test Description 




Residuai FM 

6 . Peak-to-Peak V ariation of Trace 

Noise Sidebands 

6. Noise Sidebands 

Resoiution Bandwidth Accuracy 

7. 3 MHz Resolution 0iV 

8. 3 MHz Resolution BW (ALT IF) 

9. 1 MHz Resolution BV 

10. 300 kHz Resolution BV 

11. 100 kHz Resolution BV 

17. 30 kHz Resolution BV 

18. 10 kHz Resolution BV 

19. 3 kHz Resolution BV 

20. 1 kHz Resolution BV 

Resoiution Bandwidth Seiectivity 

24. 3 MHz Resolution BV Selectivity 
3 MHz Resolution BV Selectivity 
(ALT IF) 

I MHz Resolution BV Selectivity 
300 kHz Resolution BV Selectivity 
1 00 kHz Resolution BV Selectivity 
30 kHz Resolution BV Selectivity 
10 kHz Resolution BV Selectivity 
3 kHz Resolution BV Selectivity 
1 kHz Resolution BV Selectivity 

Average Noise Level 

5. Average Noise Level, .01—3 GHz 

6. Average Noise Level, 6—9 GHz 

7. Average Noise Level, 3—9 GHz 

8. Average Noise Level, 9—15 GHz 

9. Average Noise Level, 6—1 5 GHz 

10. Average Noise Level, 12.1— 18 GHz 

1 1 . Average Noise Level, 18—21 GHz 



2.10 MHz 
2.10 MHz 
850 kHz 
255 kHz 
85 kHz 
25.5 kHz 
8.5 kHz 
2.55 kHz 
0.85 kHz 



1.4 div 

(2 kHz/0.1 sec) 



7.0 div down 
(-70 dB) 



3.90 MHz 
3.90 MHz 
1150 kHz 
345 kHz 
115 kHz 

34.5 kHz 

11.5 kHz 
3.45 kHz 
1.15 kHz 



-111 dBm 
-108 dBm 
-103 dBm 
-98 dBm 
-93 dBm 
—92 dBm 
—90 dBm 



4 ^ 
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TABLE 418. PERFORMANCE TEST RECORD (3 OF 4) 



Para. 

No. 


Test Description 


Results 


Min. 


Actual 


Max. 


4-18. 


Residual Responses 










6. Residual Responses, .01 GHz to 3 GHz 






-90 dBm 




7. Residual Responses, .01 GHz to 3 GHz 










(ALT IF) 






-90 dBm 


4-19. 


Frequency Response 










15. Frequency Response, .01 to 3.0 GHz 






±1.0 dB 




18. Frequency Response, 6.0 to 9.0 GHz 






±1.0 dB 




20. Frequency Response, 3.0 to 9.0 GHz 






±1.5 dB 




22. Frequency Response, 9.0 to 15.0 GHz 






±1.8 dB 




24. Frequency Response, 6.0 to 15.0 GHz 






±2.1 dB 




26. Frequency Response, 12.1 to 18.0 GHz 






±2.3 dB 




32. Frequency Response, 18.0 to 21.0 GHz 






±3.0 dB 


4-20. 


Gain Compression 










1 1 . Gain Compression 






0.5 dB 


4-21. 


Bandwidth Switching (Amplitude Variation) 










6. 3 MHz to 300 kHz (overall variation) 


-0.5 dB 




+0.5 dB 




3 MHz to 1 kHz (overall variation) 


-1.0 dB 




+1.0 dB 


4-22. 


Input Attenuator Accuracy 










5. Maximum Error per 10-dB step 










(0 dB-60 dB) 


-1.0 dB 




+1.0 dB 




6 . Maximum Cumulative Step Error 










(0 dB-60 dB) 






+2.4 dB 


4-23. 


Reference Level Variation 










4. Reference Level Error In Log 










(-10 dBm to -80 dBm) 


-0.5 dB 




+0.5 dB 




Reference Level Error In Log 










(- 10 dBm to - 100 dBm) 


-1.0 dB 




+1.0 dB 




8 . Reference Level Error In LIN 










(—10 dBm to - 80 dBm) 


-0.5 dB 




+0.5 dB 




Reference Level Error In LIN 










(—10 dBm to —100 dBm) 


-1.0 dB 




+1.0 dB 




11. Vernier Error 


-0.5 dB 




+0.5 dB 
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TABLE 4-18. PERFORMANCETEST RECORD (4 OF 4) 




Test Description 



Sweep Time Accuracy 



7. Sweep Time, 

8. Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 
Sweep Time, 



2 nxc/div 
5 /isec/div 
lOjusec/div 
20 /isec/div 
50 /isec/div 
.1 msec/div 
.2 msec/div 
.5 msec/div 

1 msec/div 

2 msec/div 
5 msec/div 
10 msec/div 



12. Sweep Time, 20 msec/div 
Sweep Time, 50 msec/div 
Sweep Time, .1 sec/div 
Sweep Time, .2 sec/div 
Sweep Time, .5 sec/div 
Sweep Time, 1 sec/div 
Sweep Time, 5 sec/div 
Sweep Time, 10 sec/div 

Calibrator Output Accuracy 

1 . Calibrator Output Frequency 

2. Calibrator Output Power (50^2) 

Display Fidelity 

9 . Log Maximum Cumulative Error 
10. Log Incremental Error 
16. Percent Linear Error 

(Percent of Reference Level) 




1.80 psec 
4.50 psec 
9.00 psec 

18.00 psec 
4500 psec 

90.00 psec 
180 psec 
450 psec 
900 psec 

1 800 psec 
4500 psec 

9.00 msec 

0.180 sec 
0.450 sec 
0.90 sec 
1.80 sec 
4.50 sec 
9.0 sec 

40.0 sec 

80.0 sec 



34.600 MHz 
— 10.3 dBm 



-0.1 dB/dB 



2.20 psec 

5.50 psec 

1 1.00 psec 

22.00 psec 

55.00 psec 
110 psec 
220 psec 
550 psec 

1100 psec 

2200 psec 

5500 psec 

1 1 .00 msec 

0.220 sec 

0.550 sec 
1.10 sec 
2.20 sec 
5.50 sec 
1 1 sec 
60 sec 



35.400 MHz 
-9.7 dBm 



+ 1.5 dB 
+0.1 dB/dB 



4 - 65 / 4-66 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION 

5-2. This section describes the adjustments used to 
restore the HP 8559A to its peak operating condition 
after a repair or to compensate for changes resulting 
from component aging. Illustrations showing the 
appropriate test setups are included in the adjust- 
ment procedures. Table 5-1 lists all the adjustments 
by adjustment name, adjustment reference designa- 
tor, and by the paragraph number of the adjustment 
procedure. Included in the table is a brief description 
of the purpose of the adjustment. 

5-3. Data taken during an adjustment should be 
recorded in the spaces provided in the procedure. 
Comparison of initial data with data taken during 
later adjustments is useful for preventative mainte- 
nance and troubleshooting. 

I WARNING I 

The adjustments in this section 
require the HP 8559A to be removed 
from the display mainframe and con- 
nected through an extender cable 
assembly. Be very careful; the energy 
at some points in the instrument will, 
if contacted, cause personal injury. 

The adjustments in this section 
should be performed only by a skilled 
person who knows the hazard 
involved. 



NOTE 

Before performing any adjustments, 
allow 1 hour warmup time, unless oth- 
enwise noted. 



5-4. EQUIPMENT REQUIRED 

5-5. Test equipment and accessories required for 
the adjustment procedures are listed in Table 1-3. If 
the listed equipment is not available, substitute 



equipment may be used provided it meets the mini- 
mum specifications given in the table. 



5-6. Adjustment Tools 

5-7. Required service accessories, with part num- 
bers, are illustrated in Section 1. 

5-8. For adjustments that require a non-metallic 
tuning tool, use fiber tuning tool, HP Part Number 
8710-0033 (check digit 4). When a non-metallic tun- 
ing tool is not required, you may use an ordinary 
small, flat-bladed screwdriver or other suitable tool. 
Regardless of the tool used, do not try to force any 
adjustment control. Slug-tuning inductors and varia- 
ble capacitors, especially, are easily damaged by 
excessive force. 



5-9. Extender Cable Installation 
I WARNING I 

Disconnect display mainframe line 
power cord before installation of 
extender cable assembly. 



5-10. Pull out the lock knob and slide the spectrum 
analyzer out of the display mainframe. If side stops 
are installed, refer to Section II for removal. 

5-11. Carefully slide the extender cable assembly, 
HP Part Number 5060-0303, into the display main- 
frame, aligning the metal guide plate with the slotted 
side rails of the mainframe. Firmly seat the extender 
cable assembly to ensure good contact. 

5-12. Connect the opposite end of the cable to the 
spectrum analyzer. The plug is keyed so it will go on 
correctly and will not make contact upside down. 
Remove the orange and the yellow leads from pins 3 
and 4 on the A15 board at the rear of the spectrum 
analyzer. Connect the corresponding leads from the 
extender cable assembly to these pins by means of the 
insulated alligator clips. 
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5-13. RELATED ADJUSTMENTS 



5-14. These adjustments should he performed 
when the troubleshooting information in Section 
VIII indicates that an adjustable circuit is not operat- 
ing correctly. Perform the adjustments after repair or 
replacement of the circuit. The troubleshooting pro- 
cedures and Table 5-2 specify the required adjust- 
ments. 



5-1 5. FACTORY SELECTED COMPONENTS 

5-16. Table 5-3 is a list of factory selected compo- 
nents used in the HP 8559A. The components are 
listed by reference designator, related adjustment 
paragraph, and by basis of selection. Factory 
selected components are identified by an asterisk (*) 
in the schematic diagrams in Section VIII and in the 
Replaceable Parts list in Section VIII. Part numbers 
for standard values of selected components are listed 
in Table 5-4. 
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ADJUSTMENTS 



TABLE5-1, ADJUSTABLECOMPONENTS(1 OF3) 



Adjustment 

Name 


Reference 

Designator 


Adjustment 

Paragraph 


Description 


GAIN 


AIA2R28 


5-30 


Adjusts DPM high indication. 


OFFSET 


AIA2R29 


5-30 


Adjusts DPM low indication. 


2nd MIXER MATCH 


A5L2 


5-26 


Adjusts Second Converter output match. 


ZI 


A5ZI 


5-26 


Adjusts First IF Bandpass Filter Response. 


Z2 


A5Z2 


5-26 


Adjusts First IF Bandpass Filter Response. 


Z3 


A5Z3 


5-26 


Adjusts First IF Bandpass Filter Response. 


2nd LO FREQUENCY 


A5Z4 


5-26 


Adjusts Second LO Frequency. 


3 GHz 


A7R8 


5-25 


Adjusts YTO low-end frequency. 


— lov 


A7R29 


5-17 


Adjusts — lOV Power Supply output. 


+ 14.5V 


A7R41 


5-17 


Adjusts -H4.5V Power Supply output. 


6GHzC 


A7R47 


5-25 


Coarse adjusts YTO high-end frequency. 


6GHzF 


A7R75 


5-25 


Fine adjusts YTO high-end frequency. 


MO 


A7R8I 


5-25 


Adjusted to optimize centering between wide and 
narrow frequency spans. 


DC 


A7R83 


5-25 


Adusts delay compensation. 


FM 


A7R92 


5-25 


Adjusts YTO linearity. 


REG 


A8R34 


5-26 


Adjusts varactor bias voltage for proper Second LO 
Shift between Regular and Alternate IF. 


OFF 


A8R39 


5-26 


Adjusts varactor bias voltage (offset) for Second LO 
frequency with Regular IF. 


SIG ID 


A8R40 


5-26 


Adjusts Second LO shift for signal identifier 1 MHz 
below signal. 


DPM ZERO 


A8R6I 


5-30 


Adjusts DPM Driver output for OV with OV input 
(offset adjustment). 


VO 


A8R62 


5-17 


Adjusts varactor bias voltage (offset) with Alternate IF 


+10V 


A9R2 


5-17 


Adjusts -HOV Power Supply output. 


I ms 


A9R10 


5-18 


Adjusts sweep ramp to calibrate 1 ms/DIV sweep time. 


5 ms 


A9R13 


5-18 


Adjusts sweep ramp to calibrate 5 ms/DIV sweep time. 


XTL 


A9R72 


5-21,5-22 


Adjusts 3 kHz IF bandwidth. 


LC 


A9R85 


5-21,5-22 


Adjusts I MHz IF bandwidth. 


C9 


A10C9 


5-27 


Adjusts Second IF Bandpass Filter Response. 


CIO 


AIOCIO 


5-27 


Adjusts Second IF Bandpass Filter Response. 


Cll 


AlOCIl 


5-27 


Adjusts Second IF Bandpass Filter Response. 


C12 


A10C12 


5-27 


Adjusts Second IF Bandpass Filter Response. 


CAL FREQ 


A10C46 


5-29 


Adjusts CAL OUTPUT frequency. 


LOAD! 


AI0L12 


5-27 


Adjusts Third LO frequency. 


CAL AMPL 


A10R13 


5-29 


Adjusts CAL OUTPUT amplitude. 


SYM 


A11C15 


5-21 


Adjusts symmetry of first crystal bandwidth filter 
stage. 


LCCTR 


A11C23 


5-21 


Adjusts centering of first LC bandwidth filter stage. 


CTR 


A11C25 


5-21 


Adjusts centering of first crystal bandwidth filter stage. 
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TABLE 5-1 . ADJUSTABLE COMPONENTS (2 OF 3) 



Adjustment 

Name 


Reference 

Designator 


Adjustment 

Paragraph 


Description 


SYM 


AI1C38 


5-21 


Adjusts symmetry of second crystal bandwidth filter 
stage. 


LCCTR 


AIIC4S 


5-21 


Adjusts centering of second LC bandwidth filter stage. 


CTR 


A1IC54 


5-21 


Adjusts centering of second crystal bandwidth filter 
stage. 


C73 (LC DIP) 


A1IC73 


5-21 


Dip adjusts first LC bandwidth filter stage. 


C74 (LC DIP) 


AIIC74 


5-21 


Dip adjusts second LC bandwidth filter stage. 


LC 


A11R26 


5-21 


Adjusts LC feedback of bandwidth filter. 


XXL 


All RSI 


5-21 


Adjusts crystal feedback of bandwidth filter. 


RF GAIN 


AI2R5 


5-23 


Adjusts overall gain of step gain amplifiers. 


lOD(IOdB) 


AI2R6 


5-24 


Adjusts 1 0 dB step gain amplifier. 


20D (20 dB) 


AI2R2I 


5-24 


Adjusts first 20 dB step gain amplifier. 


40D (40 dB) 


AI2R29 


5-24 


Adjusts second 20 dB step gain amplifier. 


LCCTR 


AI3C23 


5-21 


Adjusts centering of first LC bandwidth filter stage. 


CTR 


AI3C25 


5-21 


Adjusts centering of first crystal bandwidth filter 
stage. 


SYM 


AI3C38 


5-21 


Adjusts symmetry of second crystal bandwidth filter 
stage. 


LCCTR 


AI3C45 


5-21 


Adjusts centering of second LC bandwidth filter stage. 


CTR 


AI3C54 


5-21 


Adjusts centering of second crystal bandwidth filter 
stage. 


C73 (LC DIP) 


AI3C73 


5-21 


Dip adjusts first LC bandwidth filter stage. 


C74 (LC DIP) 


AI3C74 


5-21 


Dip adjusts second LC bandwidth filter stage. 


LC 


AI3R26 


5-21 


Adjusts LC feedback of bandwidth filter. 


XXL 


AI3R3I 


5-21 


Adjusts crystal feedback of bandwidth filter. 


OFFSET 


AI4R10 


5-19 


Adjusts — 8V temperature compensated supply. 


TC 


AI4R21 




Adjusts gain of -HV supply to provide temperature 
compensation for log mode temperature controlled 
variable gain amplifier. (Factory adjustable only.) 


SLOPE 


AI4R23 


5-19 


Adjusts gain of log mode temperature controlled gain 
amplifier. 


G6 


AI4R27 


5-19 


Adjusts combined gain of 2nd and 3rd stages in linear 
mode. 


G5 


A14R30 


5-19 


Adjusts gain of 4th stage in linear mode. 


G4 


A14R33 


5-19 


Adjusts gain of 5th stage in linear mode. 


LIN 


A14R34 


5-19 


Adjusts combined gain of 6th and 7th stages in linear 
mode. 


-lOdB 


AI4R39 


5-19 


Adjusts shape of log fidelity curve at — 10 dB. 


-30 dB 


AI4R69 


5-19 


Adjusts shape of log fidelity curve at — 30 dB. 


I VT 


AI4R88 




Adjusts voltage at A14TP1 for approximately -HV. 
(Factory adjustable only.) 
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ADJUSTMENTS 



TABLE 5-1 . ADJUSTABLECOMPONENTS (3 OF 3) 



Adjustment 

Name 


Reference 

Designator 


Adjustment 

Paragraph 


Description 


LOG GAIN 


A14R121 


5-19 


Adjusts dc offset circuitry at output of Log Amplifier 
Assembly A 14 for 10 dB steps in log mode. 


1 dB (offset) 


A15R1 


5-20 


Adjusts LOG 10 dB/DIV translation. 


OD (0 dB) 


A12R35 


5-24 


Adjusts variable gain amplifier for 0 dB with REF 
LEVEL FINE control set to 0 dB. 


-12D(-12dB) 


A12R39 


5-24 


Adjusts variable gain amplifier for — 12 dB with REF 
LEVEL FINE control set to — 1 2 dB. 


IB 


A12R47 


5-28 


Adjusts slope of Band 1 response. 


2B 


AI2R48 


5-28 


Adjusts slope of Band 2 response. 


3B 


A12R49 


5-28 


Adjusts slope of Band 3 response. 


4B 


A12R51 


5-28 


Adjusts slope of Band 4 response. 


5B 


A12R53 


5-28 


Adjusts slope of Band 5 response. 


5C 


A12R54 


5-28 


Adjusts high-end breakpoint in slope of Band 5 
response. 


6B 


A12R55 


5-28 


Adjusts slope of Band 6 response. 


6C 


A12R56 


5-28 


Adjusts high-end breakpoint in slope of Band 6 
response. 


lA 


A12R57 


5-28 


Adjusts gain of Band 1 . 


2A 


A12R58 


5-28 


Adjusts gain of Band 2. 


3A 


A12R59 


5-28 


Adjusts gain of Band 3. 


4A 


A12R60 


5-28 


Adjusts gain of Band 4. 


5A 


A12R61 


5-28 


Adjusts gain of Band 5. 


6A 


A12R62 


5-28 


Adjusts gain of Band 6. 


V3-I- 


A12R70 


5-28 


Adjusts diode bias for Band 6. 


v3- 


A12R71 


5-28 


Adjusts diode bias for Band 5. 


VI 


A12R72 


5-28 


Adjusts diode bias for Bands 1 and 2. 


v2- 


A12R83 


5-28 


Adjusts diode bias for Band 3. 


wl+ 


A12R87 


5-28 


Adjusts diode bias for Band 4. 


SYM 


A13C15 


5-21 


Adjusts symmetry of first crystal bandwidth filter 
stage. 
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Assembly Replaced 
or Repaired 


Perform the Following Related Adjustments 


Paragraph 

Number 


AlAl 


DPM Display 


Frequency Display Adjustments 


5-30 


AIA2 


DPM Driver 


Frequency Display Adjustments 


5-30 


A2 


Front Panel Switch 


First Converter Adjustments 


5-25 




Assembly 


CAL OUTPUT and REF LEVEL CAL Adjustments 


5-29 


A3 


Input Attenuator 


Erequency Response Adjustments 


5-28 


A4 


First Mixer 


Eirst Converter Adjustments 


5-25 






Erequency Response Adjustments 


5-28 






CAL OUTPUT and REP LEVEL CAL Adjustments 


5-29 


AS 


Second Converter 


Second Converter Adjustments 


5-26 






CAL OUTPUT and REP LEVEL CAL Adjustments 


5-29 


A6 


YIG-Tuned Oscillator 


Eirst Converter Adjustments 


5-25 






Erequency Response Adjustments 


5-28 






CAL OUTPUT and REP LEVEL CAL Adjustments 


5-29 


A7 


Frequency Control 


Power Supply Checks and Adjustments 


5-17 






Eirst Converter Adjustments 


5-25 


A8 


Marker 


Eirst Converter Adjustments 


5-25 


A9 


Sweep Generator/ 


Power Supply Checks and Adjustments 


5-17 




Bandwidth Control 


Calibrated Sweep Time Adjustments 


5-18 






3-dB Bandwidth Adjustments 


5-22 


AlO 


Third Converter 


Third Converter Adjustments 


5-27 






CAL OUTPUT and REP LEVEL CAL Adjustments 


5-29 


All, 

A13* 


Bandwidth Filters 


Bandwidth Pilter Adjustments 
3-dB Bandwidth Adjustments 


5-21 

5-22 


A12 


Step Gain 


RE Gain Adjustments 


5-23 






Step Gain Adjustments 


5-24 






CAL OUTPUT and REP LEVEL CAL Adjustments 


5-29 


A14 


Log Amplifier 


Log Amplifier Log and Linear Adjustments 


5-19 






1-dB Offset Adjustment 


5-20 






CAL OUTPUT and REF LEVEL CAL Adjustments 


5-29 


A15 


Vertical Driver/ 


I-dB Offset Adjustment 


5-20 




Blanking 






A16 


Motherboard 


No related adjustments 





A1 1 and A13 bandwidth filter assemblies contain a matched set of crystals. These two assemblies must be treated 
as a matched pair when replacement is necessary. 










MODEL8559A 



ADJUSTMENTS 



TABLE53. FACTORYSELECTEDCOMPONENTSIN ALPHA-NUMERICALORDER 



Refeicnce 

Designator 


Basis of Selection 




Reference 

Designator 


Basis of Selection 


A1A2R1 


Adjusts bias on DPM Clock Oscillator. 




A11R56 


Selected to equalize feedback between 


A7C12 


Selected to provide delay compensation 






LC stages (not field selectable). 




for main coil sweeps. 




AI2C26 


Selected to optimize 3 MHz to 1 MHz 


A7R59 


Adjusts YTO sweep linearity. 






bandwidth amplitude and frequency 


A7R60 


Adjusts YTO sweep linearity. 






correlation. 


A7R96 


Selected to provide delay compensation 




A12R50 


Adjusts Band 3 breakpoint for frequency 




for FM coil swept spans. 






response. 


A7R106 


Selected to optimize Main Coil Span 




A12R73 


Shifts adjustment range of A12R72 VI. 




Accuracy. 




A12R74 


Shifts adjustment range of A12R71 V3— . 


A7R107 


Selected to optimize Main Coil Span 




A12R75 


Shifts adjustment range of A12R70 V3+. 




Accuracy. 




A12R80 


Adjusts reference voltage to A12U2 for 


A8R94 


Shifts adjustment range of A8R34 REG. 






diode bias. 


A9R42 


Selected to set low end of sweep ramp. 




AI2R84 


Shifts adjustment range of A12R83 V2— . 


A9R47 


Selected to set high end of sweep ramp. 




A12R88 


Shifts adjustment range of A12R87 V2+. 


A9R109 


Selected to optimize 1 kHz Bandwidth. 




A13C16 


Selected to shift adjustment range of 


A9R110 


Selected to optimize 3 kHz Bandwidth. 






A13C23. Should be same value as 


A9R111 


Selected to optimize 10 kHz Bandwidth. 






A13C20. 


A9R116 


Selected to optimize 300 kHz Bandwidth. 




A13C20 


Selected to shift adjustment range of 


A9R118 


Selected to optimize 1 MHz Bandwidth. 






A13C23. Should be same value as 


A9R120 


Selected to optimize 3 MHz Bandwidth. 






A13C16. 


A10R25 


Adjusts gain of Flatness Compensation 




AI3C43 


Selected to shift adjustment range of 




Amplifier to compensate for gain of 






A13C45. Should be same value as 




A1 2 flatness circuitry. 






A13C64. 


A11C16 


Selected to shift adjustment range of 




A13C64 


Selected to shift adjustment range of 




A1 1C23. Should be same value as 






A13C45. Should be same value as 




A11C20. 






A13C43. 


A11C20 


Selected to shift adjustment range of 




A13R7 


Adjusts XTAL bandwidth amplitudes 




A1 1C23 . Should be same value as 






relative to LC amplitudes. 




A11C16. 




AI3R19 


Selected to give correct IF bandwidth for 


A11C43 


Selected to shift adjustment range of 






RESOLUTION BW of 100 kHz. 




A1 1C45. Should be same value as 




A13R23 


Selected to give correct IF bandwidth for 




A11C64. 






RESOLUTION BW of 30 kHz. 


A] IC64 


Selected to shift adjustment range of 




AI3R32 


Selected to shift adjustment range of 




A11C45. Should be same value as 






A13R26. 




A11C43. 




A13R43 


Selected to give correct IF bandwidth for 


AI1R7 


Adjusts XTAL bandwidth amplitudes 






RESOLUTION BW of 100 kHz. 




relative to LC amplitudes. 




A13R48 


Selected to give correct IF bandwidth for 


A11R19 


Selected to give correct IF bandwidth for 






RESOLUTION BW of 30 kHz. 




RESOLUTION BWof 1 00 kHz. 




A13R56 


Selected to equalize feedback between 


A11R23 


Selected to give correct IF bandwidth for 






LC stages (not field selectable). 




RESOLUTION BW of 30 kHz. 




AI4R93 


Selected to shift adjustment range of 


A11R32 


Selected to shift adjustment range of 






A11R34. 




A1IR26. 




A14R101 


Selected to shift adjustment range of 


AI1R43 


Selected to give correct IF bandwidth for 






A11R34. 




RESOLUTION BWof 100 kHz. 




A14R107 


Selected to shift adjustment range of 


A1 1R48 


Selected to give correct IF bandwidth for 






A11R23. 




RESOLUTION BW of 30 kHz. 




A15R26 


Selected to provide increased range 










adjustment for 1 dB offset circuit. 
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TABLE 5-4. HP PART NUMBERS OF STANDARD VALUE REPLACEMENT COMPONENTS (1 OF 3) 




RANGE: 1 to 24 pF 
TYPE: Tubular 
TOLERANCE: 

1 to 9.1 pF = ±.25pF 
10 to 24pF = ±5% 






HP Part Number 



0160-2236 

0160-2237 

0150-0091 

0160-2239 

0160-2240 

0160-2241 

0160-2242 

0160-2243 

0160-2244 

0150-0059 

0160-2246 

0160-2247 

0160-2248 

0160-2249 

0160-2250 

0160-2251 

0160-2252 

0160-2253 

0160-2254 

0160-2255 

OIdO -2256 

0160-2257 

0160-2258 

0160-2259 

0160-2260 

0160-2261 

0160-2262 

0160-2263 

0160-2264 

0160-2265 

0160-2266 






RANGE: 27 to 680 pF 
TYPE: Dipped Mica 
TOLERANCE: ±5% 




HP Part Number 



0160-2306 

0160-2199 

0160-2150 

0160-2308 

0140-0190 

0160-2200 

0160-2307 

0160-2201 

0140-0191 

0140-0205 

0140-0192 

0160-2202 

0140-0193 

0160-2203 

0160-2204 

0140-0194 

0160-2205 

0140-0195 

0140-0196 

0160-2206 

0140-0197 

0140-0198 

0160-0134 

0140-0199 

0140-0210 

0160-2207 

0160-2208 

0160-2209 

0140-0200 

0160-0939 

0160-3533 

0160-3534 

0160-3535 

0160-3536 

0160-3537 





KJ OJ IsJ — — O^OOCOvO L/i 00 
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TABLE5-4, HPPARTNUMBERS0FSTANDARDVALUEREPLACEMENTC0MP0NENTS(20F3) 




RANGE: 10to464KOhms 
TYPE: Fixed-Film 
WATTAGE: .125 at 1 25° C 
TOLERANCE: ±1.0% 



Value 

(n) 


HP Part Number 


10.0 


0757-0346 


ll.o 


0757-0378 


12.1 


0757-0379 


13.3 


0698-3427 


14.7 


0698-3428 


16.2 


0757-0382 


17.8 


0757-0294 


19.6 


0698-3429 


21.5 


0698-3430 


23.7 


0698-3431 


26.1 


0698-3432 


28.7 


0698-3433 


31.6 


0757-0180 


34.8 


0698-3434 


38.3 


0698-3435 


42.2 


0757-0316 


46.4 


06984037 


51.1 


0757-0394 


56.2 


0757-0395 


61.9 


0757-0276 


68.1 


0757-0397 


75.0 


0757-0398 


82.5 


0757-0399 


90.9 


0757-0400 


100 


0757-0401 


110 


0757-0402 


121 


0757-0403 


133 


0698-3437 


147 


0698-3438 


162 


0757-0405 


178 


0698-3439 


196 


0698-3440 


215 


0698-3441 


237 


0698-3442 


261 


0698-3132 


287 


0698-3443 


316 


0698-3444 


348 


0698-3445 


383 


0698-3446 


422 


0698-3447 






Value 

(n) 


HP Part Number 


464 


0698-0082 


511 


0757-0416 


562 


0757-0417 


619 


0757-0418 


681 


0757-0419 


750 


0757-0420 


825 


0757-0421 


909 


0757-0422 


l.OK 


0757-0280' 


l.IK 


0757-0424 


1.21K 


0757-0274 


1.33K 


0757-0317 


1.47K 


0757-1094 


1.62K 


0757-0428 


1.78K 


0757-0278 


1.96K 


0698-0083 


2.15K 


0698-0084 


2.37K 


0698-3150 


2.61K 


0698-0085 


2.87K 


0698-3151 


3.16K 


0757-0279 


3.48K 


0698-3152 


3.83K 


0698-3153 


4.22K 


0698-3154 


4.64K 


0698-3155 


5.11K 


0757-0438 


5.62K 


0757-0200 


6.19K 


0757-0290 


6.8 IK 


0757-0439 


7.50K 


0757-0440 


8.25K 


0757-0441 


9.09K 


0757-0288 


lO.OK 


0757-0442 


ll.OK 


0757-0443 


12. IK 


0757-0444 


13.3K 


0757-0289 


I4.7K 


0698-3156 


16.2K 


0757-0447 


17.8K 


0698-3136 


19.6K 


0698-3157 




21.5K 

23.7K 

26. IK 

28.7K 

31.6K 

34.8K 

38.3K 

42.2K 

46.4K 

51. IK 

56.2K 

61.9K 

68. IK 

75 .CK 

82.5K 

90.9K 

lOQC 

IlOK 

121K 

133K 

147K 

162K 

178K 

196K 

215K 

237K 

261K 

287K 

316K 

348K 

383K 

422K 

464K 



HP Part Number 



0757-0199 

0698-3158 

0698-3159 

0698-3449 

0698-3160 

0757-0123 

0698-3161 

0698-3450 

0698-3162 

0757-0458 

0757-0459 

0757-0460 

0757-0461 

0757-0462 

0757-0463 

0757-0464 

0757-0465 

0757-0466 

0757-0467 

0698-3451 

0698-3452 

0757-0470 

0698-3243 

0698-3453 

0698-3454 

0698-3266 

0698-3455 

0698-3456 

0698-3457 

0698-3458 

0698-3459 

0698-3460 

0698-3260 




i 
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TABLE5-4. HPPARTNUMBERS0FSTANDARDVALUEREPLACEMENTC0MP0NENTS(30F3) 



RESISTORS 



RANSE: 10 to 1.47M Ohms 
TYPE: Fixed-Film 
WATTAGE: ,5at125°C 
TOLERANCE: ±1% 



Value 

in] 


HP Part 
Number 


i 


Value 

(n) 


HP Part 
Number 


D 


Value 

(n) 


HP Part 
Number 


i 


Value 

(n) 


HP Part 
Number 


10.0 


0757-0984 


B 


215 


0698-3401 


0 


4.64K 


0698-3348 


4 


IlOK 


0757-0859 


1 1.0 


0575-0985 


5 


237 


0698-3102 


8 


5.11K 


0757-0833 


2 


I21K 


0757-0860 


12.1 


0757-0986 


6 


261 


0757-1090 


5 


5.62K 


0757-0834 


3 


I33K 


0757-0310 


13.3 


0757-0001 


6 


287 


0757-1092 




6.19K 


0757-0196 


0 


I47K 


0698-3175 


14.7 


0698-3388 


2 


316 


0698-3402 


HB 


6.8 IK 


0757-0835 




162K 


0757-0130 


16.2 


0757-0989 


9 


348 


0698-3403 




7.50K 


0757-0836 




178K 


0757-0129 


17.8 


0698-3389 


3 


383 


0698-3404 




8.25K 


0757-0837 




196K 


0757-0063 


19.6 


0698-3390 


6 


422 


0698-3405 




9.09K 


0757-0838 




215K 


0757-0127 


21.5 


0698-3391 


7 


464 


0698-0090 




lO.OK 


0757-0839 


8 


237K 


0698-3424 


23.7 


0698-3392 


8 


511 


0757-0814 




12.1K 


0757-0841 




261 K 


0757-0064 


26.1 


0757-0003 


8 


562 


0757-0815 


0 


13.3K 


0698-3413 




287K 


0757-0154 


28.7 


0698-3393 


9 


619 


0757-0158 




14.7K 


0698-3414 




316K 


0698-3425 


31.6 


0698-3394 


0 


681 


0757-0816 


HI 


16.2K 


0757-0844 




348K 


0757-0195 


34.8 


0698-3395 




750 


0757-0817 




17.8K 


0698-0025 




383K 


0757-0133 


38.3 


0698-3396 




825 


0757-0818 




19.6K 


0698-3415 




422K 


0757-0134 


42.2 


0698-3397 




909 


0757-0819 




21. 5K 


0698-3416 




464K 


0698-3426 


46.4 


0698-3398 




LOOK 


0757-0159 




23.7K 


0698-3417 


8 


511K 


0757-0135 


51.1 


0757-1000 




l.lOK 


0757-0820 




26. IK 


0698-3418 




562K 


0757-0868 


56.2 


0757-1001 


i 8 


1.21K 


0757-0821 


8 


28.7K 


0698-3103 




6I9K 


0757-0136 


61.9 


0757-1002 




1.33K 


0698-3406 




31.6K 


0698-3419 


0 


681K 


0757-0869 


68.1 


0757-0794 




1.47K 


0757-1078 




34.8K 


0698-3420 




750K 


0757-0137 


75.0 


0757-0795 




1.62K 


0757-0873 


0 


38.3K 


0698-3421 




825K 


0757-087C 


82.5 


0757-0796 




1.78K 


0698-0089 




42.2K 


0698-3422 




909 K 


0757-0138 


90.0 


0757-0797 




1.96K 


0698-3407 




46.4K 


0698-3423 




IM 


0757-0059 


100 


0757-0198 




2.15K 


0698-3408 




51. IK 


0757-0853 




I.IM 


0757-0139 ^ 


no 


0757-0798 


8 


2.37K 


0698-3409 


8 


56.2K 


0757-0854 




1.2IM 


0757-0871 


121 


0757-0799 




2.61K 


0698-0024 


7 


61.9K 


0757-0309 




1.33M 


0757-0194 


133 


0698-3399 




2.87K 


0698-3101 


7 


68. IK 


0757-0855 


8 


1.47M 


0698-3464 


147 


0698-3400 




3.16K 


0698-3410 


1 


75 .OK 


0757-0856 


9 






162 


0757-0802 




3.48K 


0698-3411 


2 


82.5K 


0757-0857 


0 






178 


0698-3334 | 


8 


3.83K 


0698-3412 


3 


90.9K 


0757-0858 






i 


196 


0757-1060 




4.22K 


0698-3346 


2 

1 


lOCK 


0757-0367 


1 









2 

5 

0 

5 

2 

9 

0 
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ADJUSTMENTS 



ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS 



REFERENCE: 

A7, A8, A9 Schematics 



DESCRIPTION: 

The + 14.5V and - lOV regulated power supplies on Frequency Control Assembly A7 are adjusted. The 
(dependent) - 12V power supply is then checked for proper dc output (with less than ±50 mV variation) while 
the spectrum analyzer is tuned from 10 MHz to 3 GHz. The + lOV power supply on Sweep Generator/Band- 
width Control Assembly A9 and the VO (Varactor Offset) voltage on Marker Assembly A8 are then adjusted. 
Both the + lOV power supply voltage and the VO voltage are temperature-dependent and must be adjusted 
during the first five minutes after the spectrum analyzer is turned on (cold instrument). 



DIQITAL VOLTMETER 




DISPLAY 



CABLE 

ASSEMBLY 




V. 



ADAPTER 



EXTENDER 

CABLE 

ASSEUBLV 



****** 

(g)(§)©® 



SPECTRUM 

ANALYZER 



FIGURES-! POWERSUPPLYCHECKSANDADJUSTMENTSTESTSETUP 



EQUIPMENT: 



Digital Voltmeter HP 3456A 

Extender Cable HP 5060-0303 

Cable Assembly, BNC (m) to Banana Plug HP 1 1001 A 

Adapter, BNC (f) to Alligator Clips HP 8120-1292 
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ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS(Cont'd) 



PROCEDURE; 



1 . Set spectrum analyzer controls as follows: 



FREQUENCY BAND GHz 

TUNING 

EREQ SPAN/DIV 

RESOEUTION BW 

INPUT ATTEN 

REEERENCE EEVEE .... 

REEEEVEEEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

AETIE 

SIGIDENT 

BECEIP 

VIDEOEIETER 



01-3 

0.010 GHz 

E (full) 

Optimum, coupled 

10 dB 

0 dBm 

0 

lOdB/DIV 

MAN 

FREE RUN 

OFF 

OFF 

OFF 

OFF 



NOTE 

In all following adjustments, connect negative terminal of digital voltmeter 
to spectrum analyzer chassis unless otherwise instructed. 



2. Connect equipment as shown in Figure 5-1. Install Frequency Control Assembly A7 on extender board 
and connect digital voltmeter to + 14.5V test points A7TP3. 



3. Adjust + 14.5V potentiometer A7R41 for a voltmeter indication of + 14.500 ± 0.002 Vdc. 

4. Connect digital voltmeter to - lOV test point A7TP2 and adjust - lOV potentiometer A7R29 for a volt- 
meter indication of - 10.000 ±0.005 Vdc. 



5. Use digital voltmeter to check for - 12.0 ±0.1 Vdc at collector (case) of transistor A7Q7, located near 
center of Frequency Control Assembly A7. Vary MAN SWEEP control over entire range and verify that 
voltage indication varies no more than ±0.05 Vdc. 



6. Remove extender board and reinstall Frequency Control Assembly A7. 
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ADJUSTMENTS 



ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS(Cont'd) 



NOTE 

The two following voltage adjustments, +10V and VO (Varactor Offset), 
must be performed while the spectrum analyzer is still cold (during first five 
minutes after turn-on). If the instrument has been operating longer than five 
minutes, turn off the display mainframe, remove A8 and A9 assemblies, and 
let them cool on bench for 15 minutes. Replace the two assemblies and 
proceed with adjustment of A9R2 and A8R62 during the first five minutes 
after turn-on. 



7. Connect digital voltmeter to + lOV test point A9TP7 and adjust -|- lOV potentiometer A9R2 for a voltme- 
ter indication of + 10.000 ±0.100 Vdc. 

8. Connect digital voltmeter to VO test point A8TP2. Set spectrum analyzer SWEEP TIME/DIV control to 
10 ms and SWEEP TRIGGER control to SINGEE. Turn AET IF and SIG IDENT on (pushbuttons 
depressed). 

9. Voltage at A8TP2 will alternate between two values each time a sweep is triggered. Trigger sweep a few 
times until voltmeter indicates least negative VO voltage. Adjust VO potentiometer A8R62 for a voltmeter 
indication of -2.00 ±0.10 Vdc. 
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ADJUSTMENTS 

5-18. CALIBRATED SWEEP TIME ADJUSTMENT 

REFERENCE: 

A9 Schematic 

DESCRIPTION: 

A counter is used to adjust the time interval of the 1 millisecond per division and 5 milliseconds per division 
sweep times. Calibrated sweep times from 0.1 milliseconds through 50 milliseconds are then checked using the 
counter time-interval (T.L) function. 




FIGURE 5-2, CALIBRATED SWEEP TIME ADJUSTMENTTEST SETUP 



EQUIPMENT: 



50 MHz Universal Counter 
Extender Cable Assembly 
BNCTee 



HP 5300B/5302A 
.. HP 5060-0303 
.. HP 1250-0781 



PROCEDURE: 



NOTE 

Since the calibrated sweep time adjustments are dependent on the + 14.5V 
and - 10V power supplies, the Power Supply Checks and Adjustments (par- 
agraph 5-1 7) should be performed before starting this procedure. 
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ADJUSTMENTS 



ADJUSTMENTS 



5-18. CALIBRATEDSWEEPTIME ADJUSTMENT (Cont'd) 



1. Set equipment controls as follows: 



NOTE 

If an HP 853A Spectrum Analyzer Display mainframe is used, and a sweep 
time faster than 10 msec is selected, an error message will appear on the 
analyzer's CRT and the analyzer will go into mixed mode. 



Spectrum Analyzer: 



FREQUENCY BAND GHz 

TUNING 

FREQSPAN/DIV 

RESOLUTION BW 

INPUTATTEN 

REFERENCE LEVEL .... 

REFLEVELFINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEP TRIGGER 

ALTIF 

SIGIDENT 

BLCLIP 

VIDEOFILTER 



01-3 

.... >0.010 GHz 

F(full) 

Optimum, coupled 

10 dB 

0 dBm 

0 

lOdB/DIV 

1 msec 

FREE RUN 

OFF 

OFF 

OFF 

OFF 



50 MHz Universal Counter: 



FUNCTION 

SAMPLE RATE . 
TIME BASE .... 
SENSITIVITY (A) 
A 50 MHz INPUT 
SENSITIVITY (B) 
B 10 MHz INPUT 



TI.AtoB 

Full counterclockwise 

lOpjs 

9 o’clock 

• .'l—T’ (falling edge) 

9 o’clock 

. . ._n_ (rising edge) 



2. Connect equipment as shown in Figure 5-2. 

3. Adjust counter SENSITIVITY controls (both channels) as necessary until counter triggers and indicates a 
time interval of approximately 10.00 ms. 

4. Adjust 1 ms potentiometer A9R10 for a time interval indication of 10.00 ±0.80 ms. 
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ADJUSTMENTS 



5-18. CALIBRATEDSWEEP TIME ADJUSTMENT (Cont’d) 



NOTE 

In early instruments, A9R13 is labeled "2 ms.” The adjustment of A9R13, 
however, should be performed with SWEEP TIME/DIV set at 5 ms. 

5. Set spectrum analyzer SWEEP TIME/DIV control to 5 msec. Readjust counter SENSITIVITY controls 
as necessary and adjust 5 ms potentiometer A9R13 for a time interval indication of 50.00 ±4.00 ms. 

6. Check time interval for each SWEEP TIME/DIV control setting listed in Table 5-5. Readjust 1 ms potenti- 
ometer A9R10 and 5 ms potentiometer A9R13 as necessary if test limits are exceeded. 



TABLE 5-5. CALIBRATED SWEEP TIME TEST LIMITS 



SWEEP TIME/DIV Setting 


Sweep Time (ms) 


.1 ms 


1.00±0.I0 


.2 ms 


2.00 ± 0.20 


.5 ms 


5.00 ± 0.40 


1 ms 


10.00 + 0.80 


2 ms 


20.00 ± 1 .50 


5 ms 


50.00 ± 4.00 


1 0 ms 


100.00 ±8.00 


20 ms 


200.00 ± 16.00 


50 ms 


500.00 + 40.00 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS 

REFERENCE; 

A14 and A15 Schematics 



DESCRIPTION; 



Step attenuators are used to change the level of the input signal to the spectrum analyzer in calibrated steps. The 
output of Vertical Driver and Blanking Assembly A15 is monitored, and adjustments are performed to calibrate 
Log Amplifier Assembly A14. 



DIGITAL VOLTMETER 




DISPLAY 




CABLE 

ASSEMBLY 



ADAPTER 



ADAPTER 
— cCD> 



A10W1 

J2I.4 HHI IN 



EXTENDER 

CABLE 

ASSEUBIY 



)@® 

o o oO O • • • 0 



SPECTRUM 

ANALYZER 



SIGNAL GENERATOR 




STEP 

ATTENUATORS 



ADAPTER 



FIGURE53. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTSTEST SETUP 



EQUIPMENT; 



Signal Generator HP8640B 

Digital Voltmeter HP3456A 

Step Attenuator (10-dB/step) HP 355D, Opt. H82 

Step Attenuator (1-dB/step) HP 355C, Opt. H80 

Cable Assembly, Banana Plug to BNC (m) HP HOOl A 

Adapter, Type N (m) to BNC (f) HP 1250-0780 

Adapter, SMC (m) to BNC (f) HP 1250-0832 

Extender Cable Assembly HP 5060-0303 
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ADJUSTMENTS 



5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 



PROCEDURE: 

E Set equipment controls as follows: 



Spectrum Analyzer: 

EREQUENCY BAND GHz 

TUNING 

FREQ SPAN/DIV 

RESOEUTION BW 

INPUTATTEN 

REEERENCEEEVEE . , . . 

REEEEVEEEINE 

Amplitude Scale 

SWEEP TIME/DIV 

SWEEPTRIGGER 

AETIE 

SIGIDENT 

BECEIP 

VIDEOEIETER 



01-3 

>0.010 GHz 

0 

300 kHz, uncoupled 

10 dB 

- 50 dBm 

0 

EIN 

AUTO 

FREE RUN 

OFF 

OFF 

OFF 

OFF 



Signal Generator: 



COUNTERMODE . 

AM 

EM 

FREQUENCY TUNE 

RE 

OUTPUTEEVEE . , 



INT 

.... OFF 
.... OFF 
321.4 MHz 
ON 



approx. - 28 dBm 



2. Set 1-dB step attenuator to 10 dB and 10-dB step attenuator to 0 dB. Remove AlOWl (blue cable) from 
A5J2 and connect equipment as shown in Figure 5-3, using adapter to connect step attenuator to AlOWl . 



NOTE 

The HP 355C 10 dB attenuation is inciuded to compensate for 10 dB of gain 
on Step Gain Assembiy A12 with the TEST-NORM switch in TEST. 



3. Set TEST-NORM switch on Step Gain Assembly A12 to TEST position. Adjust signal generator FRE- 
QUENCY TUNE control for maximum signal amplitude on display with 10-dB step attenuator set to 0 dB 
(reduce signal generator OUTPUT EEVEE control setting as necessary to bring signal on-screen). 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 



4. Disconnect signal generator output from step attenuator. Adjust spectrum analyzer VERTICAL POSN 
control to position signal trace at bottom CRT graticule line. Measure dc offset voltage at A15TP1 and 
record. 

mV 

5. Connect signal generator to step attenuator and adjust signal generator FINE TUNE control to peak 
signal on CRT display. 

6. Adjust signal generator OUTPUT LEVEL for digital voltmeter (DVM) reading (± 1 mV) of 800 mV plus 
offset recorded in step 4, as measured at A15TP1. Adjust spectrum analyzer VERTICAL GAIN control 
to position signal trace at top graticule line. 

7. Set spectrum analyzer Amplitude Scale control to 10 dB/DIV 

8. Set 10-dB step attenuator to 0 dB and adjust SLOPE potentiometer A14R23 for DVM reading (+1 mV) 
of 800 mV plus offset recorded in step 4, as measured at A1 5TP1 . 

9. Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading ( ± 1 mV) 
of 200 mV plus offset recorded in step 4, as measured at A15TP1 . 

10. Repeat steps 8 and 9 until no further adjustment is necessary. 

1 1 . Set 10-dB step attenuator to 30 dB and adjust SLOPE potentiometer A14R23 for DVM reading ( ± 1 mV) 
of 500 mV plus offset recorded in step 4, as measured at A15TP1 . 

12. Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading ( ± 1 mV) 
of 200 mV plus offset recorded in step 4. 

13. Repeat steps 11 and 12 until no further adjustment is necessary. 

14. Set 10-dB step attenuator to 10 dB and adjust - 30 dB potentiometer A14R69 for DVM reading (± 1 mV) 
of 700 mV plus offset recorded in step 4. 

15. Set 10-dB step attenuator to 0 dB and adjust - 10 dB potentiometer A14R39 for DVM reading (±1 mV) 
of 800 mV plus offset recorded in step 4. 

16. Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (±1 mV) 
of 200 mV plus offset recorded in step 4. 

17. Set 10-dB step attenuator to 0 dB and adjust SLOPE potentiometer A14R23 for DVM reading (±1 mV) 
of 800 mV plus offset recorded in step 4. 

18. Repeat steps 16 and 17 until no further adjustment is necessary. 

19. Check log fidelity per Table5-6. If test limits are not met, repeat steps 8 through 18. 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS(Cont'd) 



TABLE5-6. LOG FIDELITYCHECK 



Step 

Attenuator 

Setting 

(dB) 


DVM 


Corrected 

DVM 

Reading* 

(mV) 


Test 

Limits 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
from Corrected 
DVM Reading 

(mV) 


Difference 

Between 

Adjacent 

Readings*" 

(mV) 


0 






800 ± 1 








10 






700 ±3 


700 






20 






600 ±4 


600 






30 






500 ±4 


500 






40 






400 ±5 


400 






50 






300 ±6 


300 






60 






200 ±7 


200 






70 






100 ±8 


100 
















* DVM reading minus offset recorded in step 4. 

•*A11 values in the Difference Between Adjacent Readings column must be less than or equal to ± 10 mV. 



Example ( -I- 5 mV offset): 



TABLE5-7. SAMPLE COMPUTATIONSOF AMPLITUDELOG DISPLAY ACCURACY 



Step 

Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
from Corrected 
DVM Reading 

(mV) 


Difference 

Between 

Adjacent 

Readings*" 

(mV) 


0 


+805 


+800 




0 




10 


+708 


+703 




+ 3 


-3 


20 


+599 


+594 




- 6 


+-9 


30 


+497 


+492 




- 8 


+ 2 


40 


+406 


+401 


+400 


+ \ 


-9 



* DVM Reading minus offset recorded in step 4. 

** All values in the Difference Between Adjacent Readings column must be less than or equal to ± 10 mV. 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 



Linear Output and Linear Step Gain 

20. Disconnect Alow 1 from step attenuator and reconnect to A5J2. 




When reconnecting A10W1 to A5J2, do not tighten to over 6 Inch pounds of 
torque; A5J2can be damaged If the connector Is overtightened. 



Set spectrum analyzer controls as follows: 



INPUT ATTEN 10 dB 

REFERENCE LEVEL - 50 dBm 

FREQ SPAN/DIV 0 

TUNING 30 MHz 



Set signal generator controls as follows: 

OUTPUT LEVEL approx. -5 dBm 

FREQUENCY 30 MHz 

Set 10-dB step attenuator to 0 dB. 

21. Remove adapter from step attenuator and connect step attenuator to spectrum analyzer input. Adjust the 
signal generator OUTPUT LEVEL for a DVM reading ( ± 1 mV) of 800 mV plus offset recorded in step 4 
(measured at A15TPI). 

22. Set spectrum analyzer amplitude scale for Linear display (LIN) and adjust LIN control A14R34 for DVM 
reading ( ± 1 mV) of 800 mV plus offset recorded in step 4. 

23. Make adjustments indicated in Table 5-8, then recheck that all steps meet the DVM test limits. Between 
adjustments, recheck tuning of spectrum analyzer to be certain signal remains peaked. 



TABLE 5-8. LINEAR GAIN ADJUSTMENTS 



Adjustment 


Step Attenuator 


Reference Level (dBm) 


DVM Reading" 


A14R34 


0 


-50 


Ref: 800+1 mV 


A14R33 


10 


-60 


800 ±5 mV 


A14R30 


20 


-70 


800 ±5 mV 


A14R27 


30 


-80 


800 ±5 mV 


No adjustment 


40 


-90 


800 ±20 mV 


*After subtracting offset. 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS(Cont'd) 



Log Gain 

24. Set spectrum analyzer controls as follows: 



REFERENCE EEVEL - 50 dBm 

Amplitude Scale 1 db/DIV 



25. Set 10-dB step attenuator to 0 dB. Retune spectrum analyzer to peak signal. Adjust signal generator 
OUTPUT EEVEE for DVM reading ( ± 1 mV) of 800 mV plus offset recorded in step 4, as measured at 

A15TP1. 

26. Set 10-dB step attenuator to 40 dB. Set REFERENCE EEVEE to -90 dBm and adjust FOG GAIN 
control A14R121 for DVM reading of 800 mV plus offset recorded in step 4, as measured at A15TP1 . 

27. Check log gain steps according to Table 5-9. If limits are not met, repeat steps 25 through 27. If limits still 
are not met, return to step 1 . 



TABLE59. LOGGAIN ADJUSTMENTLIMITS 



Step Attenuator 


Reference Level (dBm) 


DVM Reading* 


0 


-50 


Ref: 800 ±1 mV 


10 


-60 


800 +30mV 


20 


-7 0 


800 -i-30mV 


30 


-80 


800 -1-30 mV 


40 


-90 


800 -1-30 mV 


*After subtracting offset. 



28. Set spectrum analyzer controls as follows: 



REFERENCEEEVEE -50 dBm 

Amplitude Scale 1 dB/DIV 



29. Set both step attenuators to 0 dB . Reduce signal generator OUTPUT EEVEE until signal appears at top of 
display. Adjust spectrum analyzer FINE TUNE to peak trace on display and adjust signal generator 
OUTPUT EEVEE for DVM reading ( ± 1 mV) of 800 mV plus offset recorded in step 4, as measured at 
A15TP1. Increase attenuation in I-dB steps as shown in Table 5-10 and take DVM readings to check log 
amplifier output. 

30. Return TEST-NORM switch A12S1 to NORM. 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS(Cont'd) 



TABLE5-10. LOG AMPLIFIER OUTPUT LIMITS 



Step 

Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Test 

Limits 

(mV) 


Theoreticai 

Reading 

(mV) 


Theoreticai 
Reading Subtracted 
from Corrected 
DVM Reading 
(mV) 


Difference 

Between 

Adjacent 

Readings** 

(mV) 


0 






800 ±1 


+800 


0 




1 






700±10 


+700 






2 






600 ±20 


+600 






3 






500+30 


+500 






4 






400 ±30 


+400 






5 






300 ±30 


+300 






6 






200 ±30 


+200 






7 






too ±30 


+ 100 





















* DVM Reading minus offset. 

•*A11 values in the Difference Between Adjacent Readings column must be less than or equal to ± 10 mV 
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5-20. 1 -dB OFFSET ADJUSTMENT 

REFERENCE: 



A 15 Schematic 
DESCRIPTION: 

Reference is set in 10 dB/DIV amplitude scale and 1 dB offset is adjusted in 1 dB/DIV for the same full display 
reference. 



DISPLAY 




EQUIPMENT: 



Adapter, Type N (m) to BNC (f) HP 1250-0780 

Extender Cable Assembly HP 5060-0303 

BNC Cable, 9-Inch HP 10502A 

PROCEDURE: 

1 . Set spectrum analyzer controls as follows: 

FREQUENCY BAND GHz 01-3 

TUNING >60 MHz 

FREQ SPAN/DIV 1 MHz 

RESOEUTION BW 1 MHz, uncoupled 

INPUTATTEN 10 dB 

REFERENCE EEVEE OdBm 

REFEEVEEFINE 0 

Amplitude Scale FIN 

SWEEP TIME/DIV AUTO 

SWEEP TRIGGER FREE RUN 

AETIF OFF 

SIGIDENT OFF 

BECEIP OFF 

VIDEOFIETER OFF 
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5-20. 1 -dB OFFSET ADJUSTMENT (Cont'd) 

2. Connect equipment as shown in Figure 5-4. 

3. Adjust vertical position to align trace on bottom graticule. 

4. Set tuning to 35 MHz. Set TUNING control to center the trace on the display. Set REF LEVEL LINE for a 
full-screen trace (signal at top graticule line). 

5. Set Amplitude Scale to 10 dB/DIV Adjust VERT GAIN if necessary for full screen trace. 

6. Repeat steps 3 and 4 until the trace is full screen in both LIN and 10 dB/DIV. 

NOTE 

1 dB/DIV will read approximately 05 dB (0.5 division) low when using 
extender cable assembly. Adjusting A15R1 1 dB OFFSET for a trace 05 divi- 
sion down from top graticule line should place signal at top graticule line 
when HP 8559A is properly installed in display mainframe. 

7. Set Amplitude Scale to 1 dB/DIV. Adjust A15R1 1 dB OFFSET for a trace 0.5 division down from top 
graticule line. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS 

REFERENCE; 

A9, All, and A13 Schematics 



DESCRIPTION; 



The crystal and EC bandwidth filter circuits are adjusted for symmetry, center, and peak. The 3-dB bandwidths 
are adjusted with Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22). 



DISPLAY 




FIGURE 5-5. CRYSTALAND LC BANDWIDTH FILTER ADJUSTMENTSTESTSETUP 



EQUIPMENT; 



Adapter, Type N (m) to BNC (f) HP 1250-0780 

Crystal Short (3 required) See Figure 5-6 

Extender Cable Assembly HP 5060-0303 



NOTE 

A crystal short consists of a .01 pF capacitor (HP Part Number 0160-0161) 
and a 90.9 ohm resistor (HP Part Number 0757-0400) connected in series. 
Two square terminal connectors (HP Part Number 0362-0265) are used to 
connect the crystal short across the test points. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS(Cont’d) 



CAPACITOR 




RESISTOR 



TERMINAL CONNECTORS 
FIGURE5-6. CRYSTALSHORT CONFIGURATION 



PROCEDURE: 



NOTE 

Allow 30 minutes warmup time before performing adjustments. 

1 . Set spectrum analyzer controls as follows : 



FREQUENCYBAND 01 -3 GHz 

TUNING 35 MHz 

FREQ SPAN/DIV 200 kHz 

RESOLUTIONBW 1 MHz 

INPUTATTEN 10 dB 

REFERENCELEVEL OdBm 

Amplitude Scale LIN 

SWEEP TIME/DIV 10 msec 

SWEEPTRIGGER FREE RUN 



Crystal Alignment 

2. Connect equipment as shown in Figure 5-5. 



NOTE 

If Sweep Generator A9 has been replaced or adjusted, perform steps 3 
through 8. If not, proceed to step 9. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS(Cont'd) 



3. Center the signal with TUNING control. Using REF LEVEL FINE control, place signal peak at 7.1 
divisions (0.9 division from top graticule line). 

4. Adjust A9R85 EC until signal is five divisions wide at the fifth graticule line (1 MHz wide at 3-dB points). 

5. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 10 kHz. 

6. Center the signal with FINE TUNING control. 

7. Using REF LEVEL FINE control, place signal peak at 7.1 divisions. 

8. Adjust A9R72 XTL until signal is one division wide at the fifth graticule line (10 kHz wide at 3-dB points). 

9. Set FREQ SPAN/DIV to 20 kHz and RESOLUTION BW to 30 kHz. 

10. Center signal with TUNING control. 

1 1 . Adjust REF LEVEL FINE control to place signal at sixth graticule line. 

12. Remove top guide rail. Connect crystal shorts (through cover access holes) across the following pairs of 
test points: A13TP1/TP2, A11TP1/TP2, and A11TP4/TP5. 

NOTE 

Keep crystal spike centered during adjustments. The SYM and CTR adjust- 
ments for each crystal interact(the signal also drifts in this narrow span). 



13. Adjust front-panel TUNING control to center bandpass spike (Figure 5-7) on the CRT display. 



NOTE 

A non-metallic tuning tool is required for adjustments on the Al I and A13 
bandwidth filter assemblies. 



14. Adjust A13C54 CTR for minimum signal amplitude. Then adjust A13C38 SYM and A13C54 CTR for a 
centered and symmetrical bandpass as .shown in Figure 5-7. 
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5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 



CHECK CENTERING 
HERE (SPIKE IS 
CRYSTAL RINGING) 




HERE (LOW ON SKIRTS) 

FIGURE 5-7. ADJUSTING CRYSTALSYMMETRY AND CRYSTALCENTERING 



15. Remove crystal short from A13TPl/TP2and connect it across A 13TP4/TP5. 

16. Adjust A13C25 CTR for minimum signal amplitude. Then adjust A13C15 SYM and A13C25 CTR for a 
centered and symmetricalhandpass. 

17. Remove crystal short from A11TP4/TP5 and connect it across A13TP1/TP2. 

18. Adjust A11C54 CTR for minimum signal amplitude. Then adjust A11C38 SYM and A11C54 CTR for a 
centered and symmetricalhandpass. 

19. Remove crystal short from AllTPl/TP2and connect it across A11TP4/TP5. 

20. Adjust A11C25 CTR for minimum signal amplitude. Then adjust A11C15 SYM and A11C25 CTR for a 
centered and symmetricalhandpass. 

2 1 . Remove the crystal shorts . 

22. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on CRT with TUN- 
ING control. 

23. Switch RESOLUTION BW from 30 kHz to 10 kHz and hack several times. Verify that signal shift does 
not exceed 3 kHz (0.3 divisions). If signal shift is out of tolerance, return to step 11. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

LC Alignment 

CAUTION I 

Accidentally shorting the case of A9Q1 (directly below A9TP6) to ANY test 
point will cause catastrophic failure to Sweep Generator Assembly A9. 

24. Set RESOLUTION BW control to 100 kHz. Jumper A9TP6 to A9TP8. This forces the BW7 line to 
+ 15V Set FREQ SPAN/DIV to 100 kHz. 

NOTE 

When Bandwidth Filter Assemblies A11 and A13 are installed with covers in 
place, midget copper alligator clips (HP Part Number 1400-0483)can be used 
to short test points to the cover. 

25 . Perform preliminary LC filter adjustments as follows: 

NOTE 

It might be necessary to adjust the REF LEVEL FINE control to obtain an on- 
screendisplay during the following adjustments. 

a. Remove A! 3 cover and install A13 on extender board. 

b. Short to ground the following test points: A13TP6, A11TP3, and A11TP6. (This widens all but one 
LC pole). 

c. Center signal on CRT with TUNING control. Adjust A1 3C73 for minimum signal amplitude. 

d. Disconnect short from AI3TP6 and short to ground A13TP3. 

e. Adjust A13C74 for minimum signal amplitude. Remove shorts from A13TP3, A11TP3, and 
A11TP6. 

f. Reinstall A13 and cover. Short A13TP3 and A13TP6 to ground. Remove All cover and install AH 
on extender board. 

g. Short A1 1TP6 to ground. 

h. Adjust A1 1C73 for minimum signal amplitude. 

i. Disconnect short from A1 1TP6 and short to ground A1 1TP3 . 

j . Adjust A1 1C74 for minimum signal amplitude. 

k. Disconnect shorts from test points and reinstall A1 1 and cover. Leave jumper from A9TP6 to A9TP8 
in place. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS(Cont’d) 

26. Short to ground A11TP3, A11TP6, and A13TP3. Set RESOLUTION BW to 100 kHz and set FREQ 
SPAN/DIVto20kHz. 

27. Center signal on CRT with TUNING control. Adjust A13C45 EC CTR for symmetrical bandpass display 
on CRT. Use FINE TUNING control to keep crystal spike centered. 

NOTE 

The crystal spike represents the center frequency of the crystal poles. In 
this procedure we are aligning the LC poles with the crystal poles. On some 
instruments, the crystal spike may not be very pronounced, in which case 
the center frequency of the 100 kHz RBW will have to be compared to the 
center frequency of the 30 kHz RBW. 

28. Move short from A13TP3 to A13TP6. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A13C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

29. Move short from A1 1TP6 to A13TP3. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A11C45 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

30. Move short from A11TP3 to A11TP6. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A1 1C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

31. Disconnect shorts from A11TP6, A13TP3, A13TP6, and from ground. Remove jumper from A9TP6 and 
A9TP8. 

32. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on QRT with TUN- 
ING control. Set RESOLUTION BW to 100 kHz and note where signal crosses center vertical graticule 
line. 

33. Adjust A11C23, A11C45, A13C23, and A13C45 in succession so that amplitude of signal is peaked where 
it crosses center vertical CRT graticule line, repeating step 32 between adjustments as necessary. 

34. Repeat steps 32 and 33 until 30 kHz and 100 kHz bandwidths are centered with each other. If signal shift 
between 30 kHz and 100 kHz bandwidths is greater than 10 kHz (1 division), repeat steps 24 through 33. 

Bandwidth Amplitude 

35. Set Amplitude Scale switch to 1 dB/DIV and jumper A9TP6 to A9TP8. 

36. Short AHTP3, A11TP6, A13TP3, and A13TP6 to ground. 

37. Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 200 kHz. 
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5-21 . BANDWIDTH FILTER ADJUSTMENTS(Cont'd) 



38. Adjust FINE TUNING and REF EEVEE FINE controls for a centered signal at 7 divisions from bottom 
graticule line. 

39. Remove shorts from A13TP3 and A13TP6 and center signal with FINE TUNING control. Adjust 
A13R26 EC for a signal amplitude of 7 divisions. Replace shorts on A13TP3 and A13TP6. 

40. Remove shorts from All TP3 and A11TP6. Adjust AIlR26ECfor a signal amplitude of 7 divisions. 

41. Repeat steps 36 through 40 until no further adjustment is necessary. Remove shorts from A11TP3, 
A1 1TP6, A13TP3, and A13TP6. 

42. Adjust A1 1R31 XTE and A13R31 XTE fully counterclockwise. 

43. Set RESOEUTION BW to 1 kHz and FREQ SPAN/DIV to 10 kHz. Center signal with FINE TUNING 
control. Adjust A11R31 XTE and A13R31 XTE equally for a signal amplitude of 7 divisions. Each 
potentiometer should be adjusted to accomplish half the necessary increase in signal amplitude. 

44. Remove jumper from A9TP6 and A9TP8. 

45. Set FREQ SPAN/DIV to 500 kHz and RESOEUTION BW to 3 MHz. 

46. Center signal with TUNING control. Adjust REF EEVEE FINE control for a signal amplitude of 7 
divisions. 

47. Step down RESOEUTION BW from 3 MHz tp 300 kHz. Variation in signal amplitude should be less than 
±0.4dB. 

48. Set FREQ SPAN/DIV to 10 kHz, TIME/DIV to AUTO, and step down RESOEUTION BW from 100 
kHz to 1 kHz. Variation of signal amplitude should be less than ±0.7 dB from the 7th division reference. 

49. Repeat steps 35 through 46 until variation in signal amplitude is within limits. 

NOTE 

If amplitude variation between crystal and LC poles exceeds specification, 

A11 R7*/A13R7* can be replaced to bring the crystal poles to the amplitude 
of the LC poles. 
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5-22. 3-dB BANDWIDTH ADJUSTMENTS 

REFERENCE; 

A9 Schematic 
DESCRIPTION; 

The 3-dB bandwidths for the 3 MHz through the 30 kHz RESOLUTION BW settings are adjusted using the 
CAL OUTPUT as the signal source. The 3-dB bandwidths for the 10 kHz, 3 kHz, and 1 kHz RESOLUTION 
BW settings are adjusted by injecting a stable 321.4 MHz signal into the Third Converter (AlO) of the spectrum 
analyzer. 



SIGNAL GENERATOR 



MICROWAVE 

COUNTER 



DISPLAY 



EXTEHOEH 

CABLE 

ASSEVaLV 





FIGURES8. 3-dB BANDWIDTH ADJUSTMENTTESTSETUP 



EQUIPMENT; 



Signal Generator HP 8640B 

Frequency Counter 5342A 

Step Attenuator HP 355D 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 

Extender Cable Assembly HP 5060-0303 

Test Cable, BNC to SMB HP 85680-60093 

BNC Tee HP 1250-0781 



M3 





ADJUSTMENTS 



MODEL8559A 



ADJUSTMENTS 



5-22. 3-d B BANDWIDTH ADJUSTMENTS(Cont’d) 
PROCEDURE; 

1 . Set spectrum analyzer controls as follows ; 



EREQUENCYBAND 0.01 -3 GHz 

TUNING 35 MHz 

FREQ SPAN/DIV 200 kHz 

RESOLUTIONBW 1 MHz 

INPUT ATTEN 10 dB 

REEERENCELEVEL OdBm 

Amplitude Scale LIN 

SWEEP TIME/DIV 2 msec 

SWEEPTRIGGER FREE RUN 

VIDEOEILTER OEE 

BASELINECLIPPER OEE 

853A (if used) TRACE A & TRACE B STORE BLANK (ANALOG DISPLAY) 



2. Connect CAL OUTPUT to spectrum analyzer INPUT 

3. Set a 7.1 division signal level on display with REP LEVEL PINE control. Signal will be 0.9 division from 
top graticule line. 

4. Adjust A9R85 EC control for a 5 division wide signal at fifth graticule line. 

5. Set RESOLUTION BW to 3 MHz and PREQ SPAN/DIV to 500 kHz. If necess^, reset signal level to 7. 1 
divisions with REP LEVEL PINE control. The bandwidth at the fifth graticule line should be between 5.4 
and 6.6 divisions. 

NOTE 

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band- 
widths within limits: however, the final measurement of the 1 MHz band- 
width must be between 45 and 55 division at the fifth graticule line. (If the 3 
MHz bandwidth cannot be brought within limits by adjustment of A9R85 LC, 
change the value of factory-selected resistor A9R120*. If the 300 kHz band- 
width cannot be brought within limits by adjustment of A9R85 LC, change 
the value of A9R1 16*.) 

6. Set RESOLUTIONBW to 3(X) kHz and PREQ SPAN/DIV to 50 kHz. If necessary, reset signal level to 7.1 
divisions with REP LEVEL PINE control. The bandwidth should be between 5.4 and 6.6 divisions at the 
fifth graticule line. 

7. Set RESOLUTION BW to 100 kHz and PREQ SPAN/DIV to 20 kHz. If necessary, reset signal level to 7.1 
divisions with REP LEVEL PINE control. The bandwidth should be between 4.3 and 5.7 divisions at the 
fifth graticule line. 
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5-22. 3-dB BANDWIDTH ADJUSTMENTS(Cont’d) 



NOTE 

If the 100 kHz bandwidth is not within the specified limits, change the 
values of factory-selected resistors A11R19*, A11R43*, A13R19*, and 
A13R43*. If the bandwidth is too wide, increase the value of the resistors; if 
the bandwidth is too narrow, decrease the value of the resistors. The fac- 
tory-selected resistors need not be of equal value, but each must be within 
one standard value of the others. 



8. Set RESOLUTION BW to 30 kHz and FREQ SPAN/DIV to 10 kHz. If necessa^, reset signal level with 
REF LEVEL FINE control. The bandwidth should he between 2.6 and 3.4 divisions at the fifth graticule 
line. 



NOTE 

If the 30 kHz bandwidth is not within the specified limits, change the values 
of factory-selected resistors A11R23*, A11R48*, A13R23*, and A13R48*. If 
the bandwidth is too wide, decrease the value of the factory-selected resis- 
tors; if the bandwidth is too narrow, increase the value of the resistors. The 
factory-selected resistors must be within three standard values of the nomi- 
nal value. 

9. Connect signal generator as shown in Figure 5-8. Tune signal generator to approximately 21.4 MHz. Set 
the signal generator to approximately 0 dBm and the step attenuator to 10 dB. Set COUNTER MODE to 
EXPAND X 100. 

10. Place spectrum analyzer on right side and connect test cable to Third Converter 21.4 MHz output connec- 
tor A16J3. If connector is not present (some early instruments were not so supplied), remove AlOWl from 
A5J2 and connect AlOWl through a 10 dB step attenuator set to 30 dB and the signal generator set for a 
- 10 dBm output level. The 10 dB step attenuator between BNC tee and frequency counter can be elimi- 
nated. 

11. Set HP 8559A RESOLUTION BW to 1 MHz. Tune signal generator to peak signal on CRT display (near 
21.4 MHz) (321.4 MHz if injecting into AlOWl). Adjust the output level of signal generator to place the 
signal at 7.1 divisions. 

12. Set RESOLUTION BW to 3 kHz. Tune signal generator to peak signal on CRT display. 

13. Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

14. Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted. 
Record the new counter frequency. 
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5-22. 3-dB BANDWIDTH ADJUSTMENTS(Cont'd) 



15. Adjust A9R72 XTL to bring signal level to the fifth graticule line (three divisions from the top graticule 
line). 

16. Increase signal generator frequency until signal on CRT display peaks and then decreases to the fifth 
graticule line. Record counter frequency. 



17. Compare new frequency with frequency recorded in step 14. The difference between the two frequencies 
should be 2800 to 3200 Hz. If the bandwidth is not within limits, repeat steps 12 through 17, slightly 
readjusting A9R72 XTL, until the specified limits are achieved. 

18. Set RESOLUTION BW to 10 kHz. Tune signal generator to peak signal on CRT display. 

19. Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

20. Decrease signal generator frequency until the signal on the CRT display is at the fifth graticule line. Record 
this frequency. 



21 . Increase the signal generator frequency until the signal on the CRT display peaks and then decreases to the 
fifth graticule line. Record this frequency. 



22. Compare new frequency with frequency recorded in step 20. The difference between the two frequencies 
should be 9.00Q kHz to 1 1 .(X)0 kHz. 



NOTE 

A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band- 
widths within limits; however, the final measurement of the 3 kHz bandwidth 
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be 
brought within limits by adjusting A9R72 XTL, change the value of factory- 
selected resistor A9R111*. If the 1 kHz bandwidth cannot be brought within 
limits by adjusting A9R72 XTL, change the value of A9R109*.) 



23. Set RESOLUTION BW to 1 kHz. Tune signal generator to peak signal on CRT display. 

24. Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

25. Record the counter frequency. 
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5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd) 



26. Increase signal generator freqnency nntil signal on CRT display decreasesto the fifth graticnle line. Record 
the connter freqnency. 



27. Compare new freqnency with freqnency originally noted in step 25. The difference between the two fre- 
qnencies shonld he 450 Hz to 550 Hz. 
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5-23. R F GAIN ADJUSTMENT 



REFERENCE; 
A12 Schematic 



DESCRIPTION; 



The RE gain (sensitivity) of Step Gain Assembly AI2 is adjusted by injecting a 21.4 MHz signal at XAIOPI. 
Third Converter Assembly AlO is removed and replaced with a specid extender board for applying the 21.4 
MHz signal from the signal generator. 




EQUIPMENT; 



Signal Generator HP8640B 

Digital Voltmeter HP3456A 

Power Meter HP 435A/B 

Power Sensor HP 8481 A 

Special Extender Board 

with 51.1 ohm resistor HP 5060-0258/0757-0394 

Test Cable, BNC (m) to Banana Plug HPlOlllA 

Extender Cable Assembly HP 5060-0303 

Adapter, BNC (f) to Alligator Clips (2 required) HP 8120-1292 
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5-23. RF GAIN ADJUSTMENT(Cont’d) 



NOTE 

To make special extender board, solder 51.1 ohm resistor from pin 18 to pin 
22 of standard 24 pin extender board, HP Part No. 5060-0258. Leave resistor 
leads long for easy connection of clip leads. 

PROCEDURE: 

1 . Set spectrum analyzer controls as follows: 



FREQUENCY BAND GHz 01-3 

EREQ SPAN/DIV 1 MHz 

RESOEUTIONBW 1 MHz 

INPUTATTEN OdB 

REF LEVEL dBm -10 

REFLEVELFINE 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

VIDEOFIETER MIN 



2. Connect equipment as shown in Figure 5-9. Resistor on extender board should be toward rear of HP 
8559A. 

3. Set signal generator frequency to 21.4 MHz. Set output level for approximately - 5 dBm. 

NOTE 

To remove Third Converter Assembly A10, it will be necessary to disconnect 

A10W1 from A5J2 and temporarily remove Marker Assembly A8 and Sweep 

Generator/Res BW Assembly A9. 

4. Connect output of signal generator across 51.1 ohm resistor on special board using BNC to clip-lead 
adapter. The red lead (center conductor) should be connected to pin 18 of extender board. 

5. Set signal generator frequency for peak amplitude on CRT display. Connect output of signal generator to 
power meter through a power sensor and set output level to - 3 dBm. Reconnect signal generator output 
to clip-lead adapter. 

6 . Adjust A12R5 GAIN adjustment for signal one division from top graticule line. DVM should indicate 
+ 700 mV ± 30 mV. Remove special extender board and replace Third Converter Assembly AlO. 

NOTE 

If step gain adjustments will be performed next, do not reconnect A10W1 to 

A5J2. 
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5-23. REGAIN ADJUSTMENT (Cont'd) 




When reconnecting A10W1 to A5J2, exercise caution; the connector should 
not be torqued more than 6 inch-pounds, otherwise damage to A5J2 will 
result. 



NOTE 

Front panel VERTICAL GAIN and POSN control settings can affect the volt- 
age measured at A15TP1. Vertical calibration should be checked after 
adjusting A12R5 for 700 mV (Refer to Section III). 
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5-24. STEP GAIN ADJUSTMENTS 

REFERENCE: 

A12 Schematic 



DESCRIPTION: 

REF EEVEE FINE, 0 dB, and - 12 dB adjustments are properly set and step gains of 10 dB, 20 dB, and 40 dB 
are adjusted. 
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FIGURE 5-10. STEP GAIN ADJUSTMENTSTEST SETUP 



EQUIPMENT: 



Signal Generator HP 8640B 

Step Attenuator ( 1 dB/Step) HP 355C, Option H80 

Step Attenuator (10 dB/Step) HP 355D, Option H82 

Digital Voltmeter HP3456A 

Adapter, Type N (m) to BNC (f) HP 1250-0780 

Adapter, BNC (m) to SMC (m) HP 1250-083 1 

Cable, BNC (m) to Banana Plug HP 101 1 1 A 

Extender Cable Assembly HP 5060-0303 

Adapter, BNC (f ) to Alligator Clips HP8 120-1292 
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5-24. STEP GAIN ADJUSTMENTS (Cont'd) 

PROCEDURE; 

1 . Set spectrum analyzer controls as follows; 



FREQ SPAN/DIV 1 MHz 

RESOLUTIONBW 1 MHz 

INPUT ATTEN 10 dB 

REF LEVEL dBm 0 

Amplitude Scale 1 dB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

VIDEO FILTER MIN 



2. Connect equipment as shown in Figure 5-10. Connect signal generator tuned to 321.4 MHz with approxi- 
mately - 30 dBm output to one side of a 1 dB/step attenuator. Connect step attenuator output to AlOWl 
through adapter. Tune signal generator frequency for peak amplitude on display. 

3. Set step attenuator to 12 dB and REF LEVEL FINE to - 12. Set signal generator level for a signal one 
division down from top graticule line. 

4. Adjust A12R39 - 12 D until signal stops rising on display, then adjust A12R39 counterclockwise until 
signal drops approximately one third to one half of a division. 

5. Set signal generator level so signal is one division down from top graticule line on display. 

6. Set step attenuator to 0 dB and REF LEVEL FINE to 0. 

7. Adjust A12R35 0 D adjustment for a signal level one division from top graticule line. 

8. Set step attenuator to 12 dB and REF LEVEL FINE to - 12. DVM indication should be 700 ±30 mV 
(offset). If offset is greater than ±30 mV, repeat steps 3 through 8 until DVM indication is within limits. 

9. Replace 1 dB/step attenuator with 10 dB/ step attenuator set to 0 dB . Set REF LEVEL FINE control to 0. 

10. Tune signal generator frequency for peak amplitudeon the display (near 321.4 MHz). 

1 1 . Set signal generator level for a signal one division down from top graticule line. Set step attenuator to 10 
dB and REF LEVEL dBm to - 10. 

12. Adjust A12R6 10 D adjustment for signal level one division from top graticule line. 

13. Set step attenuator to 20 dB and REF LEVEL dBm to - 20. 

14. Adjust A12R21 20 D adjustment for signal level one division from top graticule line. 

15. Set attenuator to 40 dB and REF LEVEL dBm to - 40, 
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5-24. STEP GAIN ADJUSTMENTS(Cont'd) 

NOTE 

Some video filtering might help reduce noise. Set VIDEO FILTER control so 
noise is reduced, but the signal amplituderemains unchanged. 

16. Adjust At 2R29 40 D adjustment for signal level one division from top graticule line. 

17. Check REF LEVEL dBm control from 0 to - 50 as shown in Table 5-11. 

TABLE5-11. REF LEVEL CONTROLCHECK 




When reconnecting A10W1 to A5J2, exercise caution. The connector should 
not be torqued to more than 6 inch-pounds; otherwise, damage to A5J2 will 
result. 
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5-25. FIRST CONVERTER ADJUSTMENTS 

REFERENCE: 

A3, A4, AS, A6, and A7 Schematics 



DESCRIPTION: 



The First EO (A6 YTO) is adjusted hy monitoring the YTO output at the RE input connector (EO emission) and 
the tuning voltage (TUNE) output of the A7 Frequency Control hoard, and adjusting the YTO low-end fre- 
quency for 3 GHz at O/ tuning voltage and 6 GHz at - lOV tuning voltage. 
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FIGURE5-1 1 . FIRST CONVERTER ADJUSTMENTS TEST SETUP 



EQUIPMENT: 



Frequency Counter HP 5342A 

Digital Voltmeter HP3456A 

Comh Generator HP8406A 

Cable, BNC (m) to Banana Plug HP 101 llA 

Extender Cable Assembly HP 5060-0303 

Adapter,BNC(f) to Alligator Clips HP 8120-1292 

Cable Assembly, RG-214/U, Type N Connectors HPl 1500A 



PROCEDURE: 



1 . Allow one-half hour warmup time of equipment with spectrum analyzer connected to mainframe with 
extender cable. 
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5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 

First LO Adjustments 

2. Connect DVM to A7TP6 TUNE. 

3. Set spectrum analyzer controls as follows: 



INPUT ATTEN OdB 

EREQSPAN/DIV 0 

ALTIE OEE 



4. Connect frequency counter to spectrum analyzer RE Input. 

5. Jumper A16TP1 DIODE BIAS to ground. A16TP1 is located on the motherboard through a hole in the 
analyzer left side gusset. 

6. Adjust front-panel TUNING control for DVM indication of 0.000 Vdc (fully counterclockwise). 

7. Adjust A7R8 (3 GHz) for frequency counter indication of 3.000 GHz ± 1 MHz. (If this adjustment cannot 
be achieved, factory select resistor A7R3* can be added - if it is not installed - or decreased to provide the 
proper range. Select a value of 147K ohms for A7R3*, initially, and decrease this value to no less than 
56.2Kohms.) 

8. Adjust front-panel TUNING control for DVM indication of - 10.000 Vdc. 

9. Set A7R75 6 GHz E (fine) to approximately mid-range(R75 is a 20-turn potentiometer). 

10. Adjust A7R47 6 GHz C (coarse) for a frequency counter indication of 6.000GHz ±2MHz. 

11. Retune front-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R8 3 GHz if neces- 
sary for frequency counter indication of 3.000 GHz ± 1 MHz. 

12. Time front-panel TUNING control for - 10.000 Vdc DVM indication. 

13. Lightly tap the top edge of the A7 Erequency Control board with the handle of a small screwdriver to seat 
controls. 

14. Adjust A7R75 6 GHz E (fine) for frequency counter indication of 6.000 GHz ± 1 MHz. 
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5-25. FIRST CONVERTER ADJUSTMENTS(Cont'd) 



AlternatelF First LO Shift Check 

15. Press front -panel ALT IF pushbutton IN to activate alternate IF. 

16. Verify YTO frequency shift according to Table 5-12. 



TABL£5-12. FIRST LjO SHIFT CHECK 



FREQUENCY BAND GHz 


ALTIF 


FREQUENCY COUNTER INDICATION 


1 (.01-3) 


OFF 


Reference (6.000 GHz) 


1 (.01-3) 


ON 


Reference — 15 MIfe ±800 kHz 


2 (6-9) 


ON 


Reference +15 MIfe 5800 kHz 


3 (3-9) 


ON 


Reference —7.5 MIfe 5400 kHz 


4 (9-15) 


ON 


Reference +7 .5 MIfe ±400 kHz 


5 (6-15) 


ON 


Reference —5 MIfe ± 300 kHz 


6 (12.1-21) 


ON 


Reference +5 MHz 5300 kHz 



17. Remove jumper from A19TP1 DIODE BIAS to ground. 

FM Driver Sensitivity and Delay Compensation Adjustment 

18. Discoimect frequency counter from spectrum analyzer RF Input and connect comb generator to RF Input. 

19. Set comb generator for 1 MHz comb teeth. 

20. Set spectrum analyzer controls as follows ; 



FREQ SPAN/DIV 1 MHz 

RESBW 30 kHz 

TIME/DIV AUTO 

FREQUENCY BAND GHz Band 1 (.01 -3) 

REF LEVEL dBm -20 

INPUT ATTEN OdB 

ALTIF OFF 

SIGIDENT OFF 

Ampbtude Scale 10 dB/DIV 

TRIGGER FREE RUN 



21. Tbne front-panel TUNING control for approximately 1.5 GHz indication on front-panel FREQUENCY 
GHz display. 

22. Adjust A7R83 DC (Delay Compensation) until the comb teeth on the left half of the mainframe CRT 
display have the same approximate spacing as those on the right half. 



5 ^ 





MODEL8559A 



ADJUSTMENTS 



ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS(Cont'd) 



23. Adjust front-panel TUNING FINE control to place a comb tooth on the first vertical graticule line of the 
CRT display. 

24. Adjust A7R92 FM to place a comb tooth on the ninth vertical graticule line of the CRT display. 

25. Switch to 10 kHz RES BW and adjust A7R83 DC for even spacing of the comb teeth on the first two 
graticule lines. 

26. Readjust TUNING FINE control to place a comb tooth on the first vertical graticule line. Adjust A7R92 
FM to place a comb tooth on each of the graticule lines while keeping the first comb tooth aligned using 
the TUNING FINE control. 

27. Repeat steps 25 and 26 to achieve the best span linearity. 

NOTE 

Trim potentiometer A7R83 (DC) controls the amount of delay compensation; 

A7R96* controls the time constant of the compensation. If the adjustment 
of A7R83 does not result in even comb tooth spacing, R96* will have to be 
re-selected for even spacing. 

28. Switch to 30 kHz RES BW. The comb tooth spacing should not change. If there is a shift of the comb 
teeth, repeat steps 22 through 27 for best compromise in span linearity. 

29. Tune to approximately 100 MHz and verily that a comb tooth placed on the first vertical graticule line, 
using the TUNING FINE control, will align the ninth comb tooth with the ninth vertical graticule line ± 1 
minor division. 

30. Select the 10 kHz RES BW and verify that a comb tooth on the first vertical graticule line will align the 
ninth comb tooth with the ninth graticule line ± 1 minor division. 

3 1 . Select the 30 kHz RES BW and repeat step 29 for a frequency of approximately 2.5 GHz. 

32. Repeat step 30 for a frequency of approximately 2.5 GHz. 

33. If necessary, A7R83 (DC) and A7R92 (FM) may be compromise adjusted for best span linearity at the 
three frequenciesindicated. 

34. Set comb generator for 100-MHz comb teeth. 

35. Adjust front-panel TUNING control for 0.10 GHz indication on FREQUENCY display. 

36. SetFREQSPAN/DIVto2MHz. 

37. Adjust TUNING to place 100-MHz comb tooth on center graticule line. 
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5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 



38. Set FREQ SPAN/DIV to 1 MHz. Note position of comb tooth. 

39. Adjust A7R81 (MO) to place comb tooth midway between position noted in step 38 and center graticule 
line. 

40. Set FREQ SPAN/DIV to 2 MHz. 

41 . Adjust TUNING to place comb tooth in center graticule line. 

42. Set FREQ SPAN/DIV to 1 MHz. Note displacement of comb tooth from center graticule line. 

43. Repeat steps 36 through 42 until displacement of comb tooth is less than 0.2 major division when FREQ 
SPAN/DIV is switched from 2 MHz to 1 MHz. 
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5-26. SECOND CONVERTER ADJUSTMENTS 



REFERENCE: 



A3, A4, AS, A6, and A8 Schematics 
DESCRIPTION: 



Eirst, the Second LO is adjusted for proper frequency using a frequency counter. Next, the signal identifier (SIG 
ID) and alternate IE (AET IE) signals are adjusted so that the displayed signal appears in the same location in 
both regular and alternate IE and the signal identifier is always 1 MHz away from this signal in either regular or 
alternate IE. Last, the first IE bandpass filter is ahgned for a bandpass wide enough to allow for the first LO 
shift and amplitude characteristics such that there will be a minimal shift in displayed signal amplitude when the 
analyzer is switched from regular to alternate IF. 



FUNCTION 

GENERATOR 



MICROWAVE 

COUNTER 




FIGURE5-12. SECONDCONVERTERADJUSTMENTSTESTSETUP 



EQUIPMENT: 



Erequency Counter HP5342A 

Eunction Generator HP3310A 

Test Cable, BNC(m) to SMB (f) HP 85680-60093 

Adapter, BNC(f) to Alligator Clips HP 8120-1292 

Adapter, SMB (m) to SMB (m) HP 1250-0669 

Adapter, SMB (f) to SMB (f) HP 1250-0672 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250780 

Special Tuning Tool, Allen driver inserted 

through drilled-out 5/16 inch nut driver HP 08555-60107 

Oscilloscope HP 1740A 

Extender Cable Assembly , HP 5060-0303 
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5-26. SECOND CONVERTER ADJUSTMENTS(Cont'd) 



PROCEDURE: 

Second LO Preliminary Adjustment 

1 . Allow one-half hour warm-up time of equipment with analyzer connected to mainframe with extender 
cable. 

2. Connect frequency counter input to A5 J3 2nd LO output using the test cable and two SMB adapters. 

3. Select Band 1 (.01 —3) and Alternate IE on spectrum analyzer front -panel by depressing these pushbut- 
tons. 

4. Using the special Allen driver /nut driver tuning tool, adjust A5Z4 2nd LO EREQUENCY for a frequency 
counter indication of 2671.1 MHz ±0.5 MHz. 

5. Connect spectrum analyzer CAL OUTPUT to RE INPUT and adjust front-panel TUNING controls to 
center the calibrator signal on the CRT display. 

6. Set spectrum analyzer controls as follows : 



EREQ SPAN/DIV 1 MHz 

RESBW 300 kHz 

TIME/DIV 2mSEC 

FREQUENCY BAND GHz BAND 1 (.01 - 3) 

SIGIDENT OLE 

ALTIE OLE 

853A TRACE A &BSTOREBLANK (ANALOG DISPLAY) 



7. Depress front-panel SIG IDENT and ALT IE pushbuttons. 

8. Turn SIG IDENT off and on while monitoring the display. The signal traces which appear when SIG 
IDENT is switched on are the signal identifier signals. The others are the alternate IE signals. 

9. Adjust TUNING to place one of the signal identifier signals on a graticule line. This will be the reference 
graticule line. 

10. Turn ALT IE off. Adjust A8R34 REG to center the signal identifier signal on the reference graticule line. 

1 1 . Turn ALT IE on. Verify that the signal identifier signal appears on reference graticule line. If not, repeat 
step 10. 

12. Adjust A8R40 SIG ID to place the alternate IE signal 1 MHz (1 division) higher than the signal identifier 
signal. 

13. Turn ALT IE off. Adjust A8R39 OLE to center the signal on the same graticule line as the alternate IE 
signal (1 MHz higher than reference graticule line). 
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5-26. SECOND CONVERTER ADJUSTMENTS(Cont'd) 



14. Hirn ALT IFon and verify that the two signals do not appear to move. 

15. Change spectrum analyzer FREQ SPAN/DIV to 500 kHz. 

16. Repeat steps 7 through 14 if necessary to align both signal identifier signals and both alternate IF signals 
and spaced 1 MHz (2 divisions) apart on the CRT display. 

17. Depress front-panel ALT IF pushbutton. Turn SIG IDENT off. 

1 8 . Note Second LO frequency on frequency counter. 

19. Adjust A5Z4 2nd LOEREQUENCY if necessary for a frequency counter indication of 2671.1 MHz +0.5 
MHz. 

20. If second LO frequency is readjusted, recheck second LO shift adjustments, steps 5 through 16. 

2 1 . Set spectrum analyzer controls as follows : 



FREQ SPAN/DIV 2 MHz 

RESBW 3 MHz 

REF LEVEL dBm -10 

INPUT ATTEN 10 dB 

Amplitude Scale 1 dB/DIV 

TIME/DIV AUTO 

FREQUENCY BAND GHz Band 1 (.01 - 3) 

ALTIE ON 

SIG IDENT OEE 



22. Adjust front-panel REF LEVEL dBm and REE LEVEL EINE controls to place signal peak in upper half 
of CRT display for convenient viewing. 

23. Adjust front-panel TUNING control to place signal peak 3.75 divisions to the left of center screen on the 
CRT. 

24. Connect the HIGH output of the function generator to an oscilloscope and adjust function generator 
output for a CV to + 20V ramp and frequency to 500 Hz. 

25. Disconnect the function generator from the oscilloscope and connect it to A5A2TP1 VARACTOR by 
using the 8120-1292 adapter. 

26. The following adjustments refer to aligning the Second Converter after internal repair of the converter. If 
the entire converter has been replaced, it will probably not be necessary to perform aU of the adjustments. 

27. Adjustments A5Z1 , A5Z2, A5Z3, and A5L2 are used to align the bandpass filter and output match of the 
Second Converter. Z1 and L2 are used to adjust amplitude and Z2 and Z3 are used to center the response 
about the center frequency. 
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5-26. SECOND CONVERTER ADJUSTMENTS(Cont'd) 



28. The requirements for the converter response are illustrated in Figure 5- 13a and are as follows: Bandpass 
should he at least 17 MHz, 1 dB down. Amplitude of response at 3.75 divisions to the left and 3.75 
divisions to the right of center screen should he as near the same as possible. These are the positions of the 
IF signals for regular and alternate IE This is illustrated in composite photo Figure 5-13h. These positions 
should he the same distance from the roll-off point at each end of the response curve. 

29. Distance from roll-off points can he checked hy centering signal with function generator disconnected then 
reconnecting function generator and switching ALT IF on and off. This is illustrated in Figure 5-13c and 5- 
13d. 

30. Adjust A5Z1,Z2, Z3 and L2 to satisfy the requirements of the converter response. If entire converter has 
been replaced, try adjusting A5Z1 and L2 first. Do not adjust A2 and A3 unless it is necessary to meet 
requirements. Do not sacrifice amplitude to achieve flatness. 

31. When adjustment is complete, disconnect function generator from A5A2TP1, center signal on display, 
and turn ALT IL on and off while monitoring signal. 

32. Amplitude difference between regular and alternate IL should be no more than 0.4 dB. 
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-3.75 DIV 



+3.75 DIV 




a TYPICAL BANDPASS RESPONSE 



ALTERNATE 

IF 



REGULAR 

IF 




b. COMPOSITE PHOTO SHOWING LOCATION 
OF IF SIGNALS 



LOCATION OF REGULAR 
IFSIGNAL 



>17 MHz BETWEEN THESE 
TWO POINTS 



LOCATION OF ALTERNATE 
IFSIGNAL 
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C. ROLL-OFF AT HIGH-END OF RESPONSE 



d. ROLL-OFF AT LOW-END OF RESPONSE 



AFi ANDAF2MUSTBE>1 MHzBUT<4MHz 
AF, MUST EQUAL AFj ±0.2MHz 



FIGURES13. FIRST IF BANDPASS FILTER RESPONSE 
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5-27. THIRD CONVERTER ADJUSTMENTS 



REFERENCE; 



AlO Schematic 
DESCRIPTION: 



First, the Third LO is adjusted for proper frequency using a frequency counter. Next, the second IF bandpass 
filter is aligned by injecting a frequency modulated 321.4 MHz signal at the necessary level and monitoring the 
21.4 MHz output signal with another spectrum analyzer. The filter is aligned for a bandpass wide enough to 
accommodate any frequency drift occurring in the RE section of the analyzer and the amplitude necessary to 
provide the overall gain characteristics required by the analyzer. 



SPECTRUM ANALYZER 



MICROWAVE 

COUNTER 




FUNCTION 

GENERATOR 



.© 



• • 

, _ O • 

1 ° *000 



OUTPUT 



SWEEP RF 

OSCILLATOR PLUG-IN 



ADAPTER 
dD— CO- 




ADAPTER 



ATTENUATORS 



FIGURE5-14. THIRDCONVERTERADJUSTMENTSTESTSETUP 



EQUIPMENT 



Frequency Counter HP 5342A 

Sweep Oscillator HP 8620C/86222A 

Spectrum Analyzer HP8569B 

Function Generator HP3310A 

Test Cable, BNC(m) to SMB (f) (2 required) HP85680-60093 

Adapter, SMC (m) to SMC (m) HP 1250-0827 

Adapter, Type N (m) to BNC (f) (3 required) HP 1250-0780 

20 dB Attenuator HP 8491B, Option 020 

10 dB Attenuator HP 8491B, Option 010 

Test Cable, BNC (m) to SMC (f) H P 1 1592-60001 

Extender Cable Assembly HP 5060-0303 
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5-27. THIRD CONVERTER ADJUSTMENTS(Cont'd) 



PROCEDURE: 

E Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

Third LO Adjustment 

2. Connect frequency counter to AlOJl 300 MHz output using the BNC to SMB test cable. 

3. Adjust A10L12 EO ADJ for frequency counter indication of 300.00 MHz ±0.1 MHz. 

Second IF Bandpass Filter Alignment 

4. Disconnect blue cable AlOWl at second converter output connector A5J2. 

5. Set sweep oscillator controls for an output of 321.4 MHz at 0 dBm (measured directly at output of sweep 
oscillator). Use the frequency counter and spectrum analyzer to set the output frequency and amplitude. 

6 . Connect output through 10 and 20 dB attenuators to cable disconnected in step 4, using the BNC to SMB 
test cable and SMB male to SMB male adapter. 

7. Place analyzer on right side and connect test cable to Third Converter 21.4 MHz output connector. If 
connector is not present (some early instruments were not so supplied), it is necessary to solder a coaxial 
cable to XAIOPI pin 18 and ground (center conductor of coaxial cable to XAIOPI and shield to ground). 

8. Connect test cable or soldered cable to 8569B spectrum analyzer input. 

9. Set 8569B spectrum analyzer controls as follows: 

TUNING 

RESBW 

FREQ SPAN/DIV 
INPUTATTEN . , 

REF EEVEE dBm 
Amplitude Scale . 

TIME/DIV 

10. Set H P 8559A RES BW to 1 kHz and TRIGGER to FREE RUN. 

11. Center the 21.4 MHz signal on the 8569B spectrum analyzer, adjust reference level to place signal within 
top division on CRT, then change scale to 1 dB/DIV. Adjust REF LEVEL FINE to place signal peak in 
upper half of display. 

12. Set function generator controls for a 200 Hz triangle wave output and connect to sweep oscillator RE Plug- 
In rear-panel EM input. Set FM/NORM/PL switch to EM. 



. 21.4 MHz 

. .. 300 kHz 
1 MHz/DIV 

10 dB 

.. -10 dBm 
. lOdBLOG 
1 mSEC/DIV 
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5-27. THIRD CONVERTER ADJUSTMENTS(Cont’d) 



13. Adjust function generator amplitude and frequency for at least 10 MHz deviation ( + 5 MHz) and an easy- 
to-view display on the 8569B spectrum analyzer. Refer to Figure 5-15. Increasing the frequency of the 
function generator will increase the swept frequency range of the sweep oscillator. 

14. Adjust second IF bandpass filter adjustments A10C9 through A10C12 for the flattest bandpass response 
possible at the greatest amplitude possible centered at 21.4 MHz and at least 6 MHz (6 divisions) wide at 1 
dB down from the highest point on the response curve. Do not sacrifice large amounts of amplitude for 
flatness. Some early instruments may display ripple on the response. This ripple should be < 1 dB peak-to- 
peak. Peak of adjusted response should be at - 10 dBm ± 2 dB. 

NOTE 

The output level of the third converter Is actually 0 dBm. Due to the mis- 
match error (~9.5 dB) encountered In this measurement, the level measured 
will be approximately -10 dBm. 

15. Refer to Figure 5-15 for example of properly adjusted bandpass response and requirements for response. 




21.4 MHz 



FIGURE5-15, SECOND IF BANDPASS FILTER RESPONSE 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS 

REFERENCE; 

A3, A4, A5, A6, and A12 Schematics 

NOTE 

Perform CAL OUTPUT and REF LEVEL CAL adjustments (5-29) before pro- 
ceeding with frequency response adjustments. 

DESCRIPTION: 

Frequency Response (flatness) is adjusted in six parts corresponding to the six harmonic bands of the analyzer. 
In each band, the analyzer is swept-tuned with a tracking signal source comprising a sweep oscillator and 
synchronizer. The sweep oscillator is tuned with an external sweep ramp generated by scaling the analyzer sweep 
output (AUX D) with a special tuning voltage circuit. This provides synchronization of the sweeps of the two 
instruments (sweep oscillator and analyzer), thus providing phase-lock of the two instruments. Each of the 
bands is adjusted for optimum flatness and all bands are adjusted for equal amplitudes. 

SWEEP RF 




FIGURE5-16, FREQUENCYRESPONSEADJUSTMENTSTESTSETUP 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd) 




TO 8620C 
PROGRAMMING 



REFERENCE 

DESIGNATOR 


HPPARTNUMBER 


C 

□ 


DESCRIPTION 


CR] 


1901-0040 


1 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


J1 


1250-01 18 


3 


CONNECTOR-RF BNC FEMALE 50-OHM 


J2 


1251-0086 


6 


CONNECTOR-MICRORIBBON 50-PIN MALE 


R1 


0757-0288 


1 


RESISTOR 9.09K 1% .I25W 


R2 


2100-3414 


2 


RESISTOR-VAR CONTROL lOK 20% LIN 


R3 


0698-3156 


2 


RESISTOR I4.7K 1% .I25W 


R4 


0757-0442 


9 


RESISTOR lOK 1% .I25W 


R5 


0757-0442 




RESISTOR I OK 1% .I25W 


R6 


0698-0084 




RESISTOR 2.I5K 1% .I25W 


R7 


2100-3421 




RESISTOR-VAR CONTROL 5K 20% LIN 


R8 


0757-0416 




RESISTOR 511 1% .125W 


U1 


1826-0092 


HI 


OP AMP-GENERAL PURPOSE DUAL TO-99 



FIGURE5-17. TUNINGVOLTAGECIRCUIT 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd) 



EQUIPMENT: 



Sweep Oscillator HP8620C 

RE Plug-In (.01 - 2.4 GHz) HP 8622A/B 

RE Plug-In (2 -22 GHz) HP86290B-H08 

Synchronizer HP8709A-H10 

Power Meter HP435A/B 

Power Sensor (.01 -18 GHz) HP 8481 A 

Power Sensor (.05 - 26.5 GHz) HP 8485A 

Crystal Detector (.01 -26.5 GHz) HP 33330C 

20 dB Attenuator HP 8491B, Option 020 

Tuning Voltage Circuit Refer to Eigure 5-17 

Cable, SMA(m) to SMA(m) HP8120-1578 

Cable, BNC (m) to SMC (f) HP 11592-60001 

Adapter, Type N (m) to SMA (f) (2 required) HP 1250-1250 

Adapter, Type N (f) to SMA (f) (2 required) HP 1250-1745 

Adapter, Type N (f) to Type N (f) HP 1250-1472 

Extender Cable Assembly HP 5060-0303 

Power SpUtter 11667A-C16 



PROCEDURE: 

1. Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

2. Connect equipment as shown in Eigure 5-16 with power meter/power sensor connected to 20 dB attenua- 
tor and H P 86222A/B (.01 — 2.4 GHz plug-in) installed in sweep oscillator mainframe. 

3. Set sweep oscillator controls as follows: 

Mainframe: 



SWEEP MODE EXT 

MARKERS OEE 

All rear panel switches OEE 

Plug-in 

RF OFF/ON OFF 

ALC EXT 

POWER LEVEL EullyCCW 

FM/NORM/PL (rear-panel) PL 

4. Set synchronizer controls as follows: 

POLARITY - 

SENSITIVITY 6 MHz/VOLT 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd) 



5. Set spectrum analyzer controls as follows: 



REF LEVEL FINE 0 dBm 

REF LEVEL dBm -20 

INPUTATTEN 10 dB 

Amplitude Scale lOdB/DIV 

FREQ SPAN/DIV F (full) 

RESOLUTIONBW 3 MHz 

FREQUENCY BAND GHz 01-3 

TIME/DIV 20 msec 

TRIGGER FREE RUN 

BLCLIP OFF 

VIDEOFILTER MIN 

ALTIF OFF 

SIGIDENT OFF 

TUNING 2.5 GHz 



.01 -3 GHz Adjustment 

6 . Place sweep oscillator plug-in RF OFF/ON switch to ON. 

7. Adjust sweep oscillator controls for a CW output of 2 GHz at - 7 dBm. 

8. Disconnect power meter/power sensor and connect 20 dB attenuator directly to analyzer RF INPUT as 
shown in Figure 5-16. 

9. Adjust sweep oscillator controls for full sweep. 

10. Adjust Tuning Voltage Circuit GAIN control fully clockwise then adjust OFFSET control to center phase- 
locked signal on CRT. Refer to Figure 5- 18a. 




FIGURE 5-18. ILLUSTRATION OF PHASE-LOCKING PROCEDURE 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 



11. Adjust Tuning Voltage Circuit GAIN control to expand the phase-locked display over 8 1/2 divisions on 
CRT (.01 —2.4 GHz). Refer to Figure 5-18b. It may be necessary to readjust OFFSET slightly to achieve 
phase- lock over entire range. 

12. Optimum phase-lock is indicated by a smooth trace over full swept frequency range on CRT and minimum 
needle movement on synchronizer phase error meter. 

13. Place CRT trace in top division of display using analyzer REF LEVEL LINE control. 

14. Change spectrum analyzer Amplitude Scale to 1 dB/DIV and adjust REE LEVEL LINE control to place 
trace in upper half of display. 

15. Remove CAUTION label (PC Board) from cover of A12 Step Gain by removing two pozi-drive screws. 

16. Adjust A12R72 VI (bias) for maximum amplitude of traceon CRT 

17. Adjust A12R47 IB (tilt) for best overall flatness of trace on CRT. 

NOTE 

Remember, you are viewing oniy a portion (.01-2.4 GHz) of Band 1. The 
remainder of Band 1 may have an effect on this adjustment. 

18. Note highest and lowest points on CRT trace for reference. Also note level of trace at 2. 1 GHz position on 
CRT (8th vertical graticule line). 

Highest Lowest 2.1GHz 

19. Place sweep oscillator LINE switch OFF. 

20. Disconnect cables from HP 86222A/B (.01 —2.4 GHz plug-in) and remove plug-in from sweep oscillator 
mainframe. 

21. Install HP 86290B (2 - 18.6 GHz plug-in) or HP 86290B-H08 (2 - 22 GHz plug-in), if available, in sweep 
oscillator mainframe and reconnect cables as shown in Figure 5-16 with 20 dB attenuator connected to 
analyzer RF INPUT. 

22. Set RF plug-in controls the same as for the plug-in removed (refer to step 3) and select Band 4 (2 - 18.6 or 
2-22 GHz) on sweep oscillator mainframe. 

23. Place RF plug-in RF OFF/ON switch ON. Change analyzer Amplitude Scale to 10 dB/DIV 

24. Adjust sweep oscillator for swept output from 2 to 3 GHz. 

25. Adjust spectrum analyzer TUNING controls for FREQUENCY GHz indication of 2.500 and change 
FREQ SPAN/DIV to 100 MHz. Make sure RES BW remains at 3 MHz. 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont’d) 



26. Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 2 to 3 GHz. 

27. Adjust RF plug-in POWER LEVEL control to place trace at approximately - 27 dBm on CRT. 

28. Change spectrum analyzer Amplitude Scale to 1 dB/DI V 

29. Adjust RE plug-in POWER LEVEL control to place 2.1 GHz position of CRT trace to same level as that 
noted in step 18. 

30. Note flatness of trace from 2 to 3 GHz. Total deviation of trace from .01 to 3 GHz should not exceed 2.0 
dB. 

31. Center trace about the sixth horizontal graticule line on the CRT using analyzer REE LEVEL LINE 
control. Do not change this setting for remainder of procedure. This will be used as amplitude reference 
for remaining frequency bands. 



NOTE 

Be careful during the adjustment of the remaining frequency bands. It is 
possible to achieve a phase-locked display of a frequency range other than 
the one selected on the spectrum analyzer. For example, it is possible to 
achieve a phase-locked display for 6- 9 GHz when 3- 9 GHz has been 
selected. This can be avoided by paying close attention to synchronizer 
polarity and RF plug-in band switch points. Figure 5-19 illustratesthe typical 
appearance of each of the bands. Use it for reference. 



6 to 9 GHz Adjustment 

32. Change synchronizer POLARITY to -|-. 

33. Change spectrum analyzer EREQ SPAN/DIV to E (full), Amplitude Scale to 10 dB/DIV, and ERE- 
QUENCY BAND GHz to 6 - 9. Set TUNING to above 9 GHz. 

34. Adjust sweep oscillator for swept output from 6 to 9 GHz. 

35. Adjust Tuning Voltage Circuit GAIN and OEESET controls to phase-lock swept signal from 6 to 9 GHz. 
Refer to Eigure 5- 19b. 

36. Change spectrum analyzer Amplitude Scale to 1 dB/DIV 

37. Adjust A12R58 2A (offset) and A12R48 2B (tilt) for best overall flatness of trace from 6 to 9 GHz with 
trace approximately centered about the sixth horizontal graticule line on the CRT. 

38. Total deviation of CRT trace from 6 to 9 GHz should not exceed 2.0 dB. 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd) 



ROLL-OFF BAND SWITCH POINT 

AT ^2.5 GHz AT 6.2 GHz 





BAND SWITCH POINT 
AT6.2GHZ 




BAND SWITCH POINT BAND SWITCH POINT 

AT 6.2 GHz AT 12.4 GHz 




BAND SWITCH POINT 

AT 12.4 GHz 




BAND SWITCH POINT 

AT12.4GHZ 




FIGURE5-19. TYPICAL PHASE-LOCKED RESPONSEOF EACH FREOUENCYBAND 
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ADJUSTMENTS 

5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont'd) 

3 to 9 GHz Adjustment 

39. Change synchronizer POLARITY to 

40. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY BAND GHz to 3 - 9. 

41. Adjust sweep oscillator for swept output from 3 to 9 GHz. 

42. Adjust Tuning Voltage Circuit GAIN and OEESET controls to phase-lock swept signal from 3 to 9 GHz. 
Refer to Eigure 5-19c. 

43. Change spectrum analyzer Amplitude Scale to 1 dB/DIV 

44. Adjust A12R83 V2- (bias), A12R59 3A (offset), and A12R49 3B (tilt) for best overall flatness of trace 
from 3 to 9 GHz with trace approximately centered about the sixth horizontal graticule line on the CRT. 

45. Total deviation of trace from 3 to 9 GHz should not exceed 3.0 dB. 

9 to 15 GHz Adjustment 

46. Change synchronizer POLARITY to -|- . 

47. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and EREQUENCY BAND GHz to 9 - 15. 

48. Adjust sweep oscillator for swept output from 9 to 15 GHz. 

49. Adjust Tuning Voltage Circuit GAIN and OEESET controls to phase-lock swept signal from 9 to 15 GHz. 
Refer to Eigure 5-19d. 

50. Change spectrum analyzer Amplitude Scale to 1 dB/DIV 

51. Adjust A12R87 V2-|- (bias), A12R60 4A (offset), and A12R51 4B (tilt) for best overall flatness of trace 
from 9 to 15 GHz with trace approximately centered about the sixth horizontal graticule line on the CRT. 

52. Total deviation of trace from 9 to 15 GHz should not exceed 3.6 dB. 

6 to 16 GHz Adjustment 

53. Change synchronizer POLARITY to - . 

54. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and EREQUENCY BAND GHz to 6 - 15. 

55. Adjust sweep oscillator for swept output from 6 to 15 GHz. 

56. Adjust Timing Voltage Circuit GAIN and OEESET controls to phase-lock swept signal from 6 to 15 GHz. 
Refer to Eigure 5-19e. 
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ADJUSTMENTS 



5-28. FREQUENCY RESPONSE ADJUSTMENTS(Cont’d) 



57. Change spectrum analyzer Amplitude Scale to 1 dB/DIV 

58. Adjust A12R71 V3 - (bias), A12R61 5A (offset), A12R53 5B (tilt), and A12R54 5C (breakpoint) for best 
overall flatness of trace from 6 to 15 GHz with trace approximately centered about the sixth horizontal 
graticule line on the CRT. 

59. Total deviation of trace from 6 to 15 GHz should not exceed 4.2 dB. 

12.1 to 21 GHz Adjustment 

NOTE 

If an HP 86290B-H08 (2-22 GHz plug-in) is not available, a standard HP 
86290B (2 -18.6 GHz plug-in) may be used to adjust the spectrum analyzer 
flatness from 12.1 to 18.6 GHz using this procedure. 

60. Change synchronizer POLARITY to -|- . 

61. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY SPAN GHz to 12.1 -21. 

62. Adjust sweep oscillator for swept output from 12 to 18.6 GHz or 12 to 21 GHz, depending on which RE 
plug-in is used. 

63. Adjust Tuning Voltage Circuit GAIN and OEESET controls to phase-lock swept signal from 12 to 18.6 
GHz or 12 to 21 GHz. Refer to Eigure 5-19f 

64. Change spectrum analyzer Amplitude Scale to 1 dB/DIV 

65. Adjust A12R70 V3 + (bias), A12R62 6A (offset), A12R55 6B (tilt), and A12R56 6C (breakpoint) for best 
overall flatness of trace from 12.1 to 18.6 GHz or 12.1 to 21 GHz with trace approximately centered about 
the sixth horizontal graticule line on the CRT. 

66. Total deviation of trace from 12.1 to 18 GHz should not exceed 4.6 dB and from 18 to 21 GHz should not 
exceed 6.0 dB. 

67. If unable to achieve flatness specifications, it may be necessary to plot a characterization curve of the 
sweep oscillator output from 12 to 21 GHz. This can be done by measuring the power output of the sweep 
oscillator (at the 20 dB attenuator) every 500 MHz from 12 to 21 GHz using a power meter. The values 
obtained can then be plotted on the CRT and flatness adjusted to this corrected curve. Total deviation then 
becomes the difference between the largest positive and largest negative deviation from the plotted curve. 

This characterization will require the use of an 18 - 21 GHz thermistor mount and K-Band waveguide 
adapter in addition to equipment previously used. Recommended equipment is listed under EQUIPMENT 
in this procedure along with previously used equipment. 
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5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS 



NOTE 

These adjustments should be followed by frequency response adjustments, 
since adjustment of A12R57 1 A (offset) will shift the frequency response of 
Band 1 (.01 -3 GHz). 



REFERENCE: 

AlO and A12 Schematics 



DESCRIPTION: 



The 35 MHz CAE OUTPUT signal is adjusted for proper amplitude and frequency using a power meter and 
frequency counter. Adjustment range of the front-panel REF EEVEE CAE control is set using the CAE OUT- 
PUT signal as a reference. 



DISPLAY 




MICROWAVE 

POWER COUNTER 




FIGURE 5-20. CAL OUTPUT AND REF LEVELCAL ADJUSTMENTSTEST SETUP 



EQUIPMENT: 



Frequency Counter HP 5342A 

Power Meter HP 432A/435A/B 

Power Sensor HP 8481 A 

Adapter, Type N(m) to BNC(f) HP 1250-0780 

Extender Cable Assembly HP 5060-0303 
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5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd) 



PROCEDURE: 

CAL OUTPUT Adjustment 

E Allow one-half hour warmup time of equipment with spectrum analyzer connected to mainframe with 
extender cable. 

2. Connect power meter /power sensor to front-panel CAL OUTPUT connector as shown in Eigure 5-20. 

3. Place spectrum analyzer on its right side. Adjust A10R13 CAL AMPL for power meter indication of 
- 10.0 dBm ±0.1 dB. A10R13 is accessed through motherboard. 

4. Disconnect power meter/ power sensor and connect frequency counter to CAL OUTPUT connector. 

5. Adjust A10C46 CAL LREQ for frequency counter indication of 35.00 MHz ±0.01 MHz. A10C46 is 
accessed through motherboard. 

6. Repeat steps 2 through 5 until CAL OUTPUT signal is properly adjusted for both amplitude and fre- 
quency. 

7. Connect CAL OUTPUT to analyzer INPUT. 

8. If not already removed, remove CAUTION label (PC Board) from A12 Step Gain. 

9. Set spectrum analyzer controls as follows: 



Amplitude Scale lOdB/DIV 

REF LEVEL dBm 0 

INPUT ATTEN lOdB 

FREQ SPAN/DIV 1 MHz 

RESOLUTIONBW 1 MHz 

TIME/DIV AUTO 

TRIGGER FREE RUN 

FREQUENCY BAND GHz 01-3 



10. Center 35 MHz calibration signal on CRT using TUNING controls. 

1 1 . Adjust front-panel REF LEVEL CAL fully counterclockwise. 

12. Change Amplitude Scale to 1 dB/DIV and adjust REF LEVEL FINE if necessary to place signal peak on 
first horizontal graticule line above bottom reference line of CRT. 

13. Adjust front-panel REF LEVEL CAL to raise signal peak three divisions (3 dB) on CRT (to fourth 
graticule line above bottom reference line on CRT). 

14. Change Amplitude Scale to 10 dB/DIV, REF LEVEL dBm to - 10, and set REF LEVEL FINE to 0 dBm. 
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ADJUSTMENTS 

5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS(Cont'd) 



15. Signal peak should now be approximately at top graticule line (Reference Level) on CRT. 

16. Switch between 10 dB/DIV and LIN while adjusting A12R57 1 A (offset) to place signal peak at same level 
in both 10 dB/DIV and LIN. 

17. Level at which signal peaks are coincident should be at top graticule line (Reference Level). If not, adjust 
front-panel VERTICAL GAIN to place signal peak at Reference Level line. Be sure VERTICAL POSN is 
properly adjusted for baseline on bottom graticule line. 

18. Replace CAUTION label (PC Board) on A12 Step Gain. 
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ADJUSTMENTS 

5-30. FREQUENCY DISPLAY ADJUSTMENTS 

REFERENCE: 

A1 and A8 Schematics 



DESCRIPTION: 



The Digital Panel Meter (DPM) OFFSET and GAIN controls are adjusted for proper FREQUENCY display 
indication at corresponding tuning voltage (DPMA) levels. 



DIQITAL VOLTMETER 










©@ @ @ 
• O oe Off 



INPUT 



DISPLAY 




CABLE 

ASSEMBLY 




SPECTRUM 

ANALYZER 



FIGURE 5-21 . FREQUENCY DISPLAY ADJUSTMENTS TEST SETUP 



EQUIPMENT: 



Digital Voltmeter HP 345 6 A 

Cable, BNC (m) to Banana Plugs HP 101 1 1 A 

Extender Cable Assembly HP 5060-0303 

Adapter, BNC (f) to Alligator Clips HP 8120-1292 
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ADJUSTMENTS 

5-30. FREQUENCY DISPLAY ADJUSTMENTS(Cont'd) 

PROCEDURE: 

1 . Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

2 . J umper A8TP5 DPM to ground. 

3 . Set front-panel EREQUENCY BAND GHz to Band 1 (.01 - 3). 

4. Connect DVM to A1 A2TP1 DPMA. A1 A2TP1 is located below the board and is accessible through cut- 
out in left side gusset. 

5. Adjust A8R61 DPM ZERO for DVM indicationof 0.000 Vdc. 

6. Adjust A1 A2R29 OEESET for front-panel EREQUENCY GHz indicationof 0.000. 

7. Remove jumper from A8TP5 to ground. 

8. Select Band 6 (12.1 - 21) on analyzer. 

9. Adjust front-panel TUNING control for DVM indicationof -4.000 Vdc. 

10. Adjust A1 A2R28 GAIN for front-panel EREQUENCY indication of 20.000. 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 



6-2. The replaceable parts list breakdown for each 
major assembly is located in Section VIII, following 
the circuit description for the assembly. This section 
contains information for ordering the replacement 
parts not listed in Section VIII. Table 6-1 includes a 
list of reference designations and a list of abbrevia- 
tions used in the parts list. Table 6-2 lists names and 
addresses that correspond to the manufacturer code 
numbers in the parts list. Table 6-3 lists the replace- 
able parts in alpha-numerical order by reference des- 
ignation. 



6-3. REPLACEABLE PARTS LIST 



6-4. Table 6-3, the list of replaceable parts, is orga- 
nized as follows: 

1 . Major assemblies and their part numbers. 

2. Accessories supplied and their part numbers. 

3. Miscellaneous chassis parts and their part num- 
bers. 

4. Mechanical chassis parts and their part num- 
bers. 



6-5. The following information is listed for each 
part: 

1 . The Hewlett-Packard part number. 

2 . The part number check digit (CD) . 

The total.guantity (QtyTin the instrument. This 
quantity is* given -only -ahce, at the first appear- 
ance of the part in the list. 

4. The description of the part. 

5. ^^five-^^k^o^^e indicating a typical manufac- 

6. The manufacturer's part number. 

6-6. ORDERING INFORMATION 

6-7. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number (with 
check digit), indicate the quantity required, and 
address the order to the nearest Hewlett-Packard 
office. The check digit will ensure accurate and 
timely processing of your order. 

6-8. To order a part that is not listed in the replace- 
able parts table, include the instrument model num- 
ber, instrument serial number, the description and 
function of the part, and the number of parts 
required. Address the order to the nearest Hewlett- 
Packard office. 
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TABLE6-1. REFERENCEDESIGNATI0NSANDABBREVIAT10NS(10F3) 



A Assembly 

AT Attenuator, Isolator, 

Limiter, Termination 

B Fan. Motor 

BT Battery 

C Capacitor 

CP Coupler 

CR Diode, Diode Thyristor, 

Step Recovery Diode, Varactor 

DC Directional Coupler 

DL Delay Line 

DS Annunciator, Lamp, Light 

Emitting Diode (LED), 
Signaling Device (Visible) 
E MiscellaneousElectricalPart 



A 



A Across Flats, Acrylic, Air 

(Dry Method), Ampere 

ADJ Adjust, Adjustment 

ANSI American National 

Standards Institute 
(formerly USASI-ASA) 

ASSY Assembly 

AWG American Wire Gage 

B 

BCD Binary Coded Decimal 

BD Board, Bundle 

BE-CU Beryllium Copper 

BNC Type of Connector 

BRG Bearing, Boring 

BRS Brass 

BSC Basic 

BTN Button 

C 

C Capacitance, Capacitor, 

Center Tapped, Cermet, 
Cold, Compression 

CCP Carbon Composition Plastic 

CD Cadmium, Card, Cord 

CER Ceramic 

CHAM Chamfer 

CHAR Character, 

Characteristic, Charcoal 

CMOS Complementary Metal 

Oxide Semiconductor 

CNDCT Conducting, Conductive, 

Conductivity, Conductor 

CONT Contact, Continuous, 

Control, Controller 
CONV Converter 



REFERENCE DESIGNATIONS 



F Fuse 

FL Filter 

HY Circulator 

J ElectricalConnector 

(Stationary Portion), Jack 

K Relay 

L Coil, Inductor 

M Meter 

MP Miscellaneous MechanicalPart 

P ElectricalConnector 

(Movable Portion), Plug 

Q Silicon Controlled Rectifier 

(SCR), Transistor, 
Triode Thyristor 
R Resistor 



ABBREVIATIONS 



CPRSN Compression 

CUP-PT Cup Point 

CW Clockwise, 

Continuous Wave 

D 

D Deep, Depletion, Depth, 

Diameter, Direct Current 

DA Darlington 

DAP-GL Dially] Phthalate Glass 

DBL Double 

DCDR Decoder 

DEG Degree 

D-HOLE D-Shaped Hole 

DIA Diameter 

DIP Dual In-Line Package 

DIP-SLDR Dip Solder 

D-MODE Depletion Mode 

DO Package Type Designation 

DP Deep, Depth, Diametric 

Pitch, Dip 

DP3T Double Pole Three 

Throw 

DPDT Double Pole Double 

Throw 

DWL Dowel 

E 

E-R E-Ring 

EXT Extended, Extension, 

External, Extinguish 

F 

F Fahrenheit, Farad, Female, 

Film (Resistor), Fixed, 
Flange, Frequency 
FC Carbon Film/Composition, 



Edge of Cutoff Frequency, Face 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Thermocouple 

TP Test Point 

U Integrated Circuit, Microcircuit 

V Electron Tube 

VR Breakdown Diode (Zener), 

Voltage Regulator 

W Cable, Wire, Jumper 

X Socket 

Y Crystal Unit (Piezoelectric, 

Quartz) 

Z Tuned Cavity, Tuned Circuit 



FDTHRU Feed Through 

FEM Female 

FIL-HD Fillister Head 

FL Flash, Flat, Fluid 

FLAT-PT Flat Point 

FR Front 

FREQ Frequency 

FT Current Gain Bandwidth 

Product (TransitionFrequency), 
Feet, Foot 

FXD Fixed 

G 

GEN General, Generator 

GND Ground 

GP General Purpose, Group 

H 

H Henry, High 

HDW Hardware 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HLCL Helical 

HP ........ Hewlett-Packard Company, 

High Pass 



I 



IC Collector Current, 

Integrated Circuit 

ID Identification, Inside 

Diameter 

IF Forward Current, 

Intermediate Frequency 

IN Inch 

INCL Including 

INT Integral, Intensity, Internal 
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TABLE6-1. REFERENCEDESIGNATI0NSANDABBREVIATI0NS(20F3) 



J 



J-FET Junction Field Effect 

Transistor 

JFET Junction Field Effect 

Transistor 



K 



K Kelvin, Key, Kilo, Potassium 

KNRLD Knurled 

KVDC Kilovolts Direct Current 

L 

LED Light Emitting Diode 

LG Length, Long 

LIN Linear, Linearity 

LK Link, Lock 

LKG Leakage, Locking 

LUM Luminous 

M 

M Male, Maximum, Mega, 

Mil, Mini, Mode 

MA Milliampere 

MACH Machined 

MAX Maximum 

MC Molded Carbon 

Composition 

MET Metal, Metallized 

MHZ Megahertz 

MINTR Miniature 

MIT Miter 

MLD Mold, Molded 

MM Magnetized Material. 

Millimeter 

MOM Momentary 

MTG Mounting 

MTLC Metallic 

MW Milliwatt 

N 

N Nano, None 

N-CHAN N-Channel 

NH Nanohenry 

NM Nanometer, Nonmetallic 

NO Normally Open, Number 

NOM Nominal 

NPN Negative Positive 

Negative (Transistor) 

NS Nanosecond, Non-Shorting, 

Nose 

NUM Numeric 

NYl Nylon (Polyamide) 

O 

OA Over-All 

OD Outside Diameter 

OP AMP Operational Amplifier 

OPT Optical, Option, Optional 



P 



PA Picoampere, Power 

Amplifier 

PAN-HD Pan Head 

PAR Parallel, Parity 

PB Lead (Metal), Pushbutton 

PC Printed Circuit 

PCB Printed Circuit Board 

P-CHAN P-Channel 

P D Pad, Power Dissipation 

PF Picofarad, Power Factor 

PKG , . , . Package 

PLSTC Plastic 

PNL Panel 

PNP Positive Negative Positive 

(Transistor) 

POLYC Polycarbonate 

POLYE Polyester 

POT Potentiometer 

POZI Pozidriv Recess 

PREC Precision 

PRP Purple, Purpose 

PSTN Piston 

PT Part, Point, Pulse Time 

PW Pulse Width 

Q 

Q Figure of Merit 

R 

R Range, Red, Resistance, 

Resistor, Right, Ring 

REF Reference 

RES Resistance, Resistor 

RE Radio Frequency 

RGD Rigid 

RND Round 

RR Rear 

RVT Rivet, Riveted 

S 

SAWR Surface Acoustic Wave 

Resonator 

SEG Segment 

SGL , . , . Single 

SI Silicon, Square Inch 

SL Slide, Slow 

SLT Slot, Slotted 

SMA Subminiature, A Type 

(Threaded Connector) 

SMB Subminiature, B Type 

(Slip-On Connector 

SMC Subminiature, C Type 

(Threaded Connector) 

SPCG Spacing 

SPDT Single Pole Double Throw 

SPST Single Pole Single Throw 

SQ Square 

SST Stainless Steel 

STL Steel 

SUBMIN . Subminiature 

SZ Size 



T 



T Teeth, Temperature, 

Thickness, Time, Timed, 
Tooth, Typical 

TA Ambient Temperature, 

Tantalum 

TC Temperature Coefficient 

THD Thread, Threaded 

THK Thick 

TO Package Type Designation 

TPG Tapping 

TR-HD Truss Head 

TRMR Trimmer 

TRN Turn, Turns 

TRSN Torsion 

U 

UCD Microcandela 

U F Microfarad 

UH Microhenry 

UL Microliter, Underwriters' 

Laboratories, Inc. 
UNHDND Unhardened 

V 

V Variable, Violet, Volt, 

Voltage 

VAC Vacuum, Volts, Alternating 

Current 

VAR Variable 

VDC Volts, Direct Current 

W 

W Watt, Wattage, White, 

Wide. Width 

W/SW With Switch 

WW Wire Wound 

X 

X By (Used With Dimensions), 

Reactance 



Y 

YIG Yttrium-Iron-Garnet 

Z 

ZNR Zener 
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TABLE6-1, REFERENCEDESIGNATI0NSANDABBREVIATI0NS(30F3) 



MULTIPLIERS 


Abbreviation 


Prefix 


Muitipie 


Abbreviation 


Prefix 


Muitipie 


T 


tera 


10*^ 


m 


milli 


10"^ 


G 


giga 


10® 




micro 


10‘® 


M 


mega 


10* 


n 


nano 


10"® 


k 


kilo 


10^ 


p 


pico 


10"’^ 


da 


deka 


10 


f 


femto 


10-'* 


d 


deci 


lO”' 


a 


atto 


10-‘® 


c 


centi 


10’^ 









TABLEG-2. MANUFACTURERSCODE LIST 



Mfr. No. 


Manufacturer Name 


Address 


Zip Code 


01121 


ALLEN-BRADLEY CO 


MILWAUKEE, WI 


53204 


01295 


TEXAS INSTR INC SEMICOND CMPNT DIV 


DALLAS, TX 


75222 


02111 


SPECTROL ELECTRONICS CORP 


CITYOFIND,CA 


91745 


02660 


BUNKER RAMO CORP AMPHENOL CONN DIV 


BROAD VILLE, IL 


60153 


02768 


ILLINOIS TOOL WORKS INC F ASTEX DIV 


DES PLAINES, IL 


60016 


03888 


K D I PYROFILM CORP 


WHIPPANY, NJ 


07981 


04713 


MOTOROLA SEMICONDUCTOR PRODUCTS 


PHOENIX, AZ 


85008 


06383 


PANDUIT CORP 


TINLEY PARK, IL 


60477 


06665 


PRECISION MONOLITHICS INC 


SANTA CLARA, CA 


95050 


07088 


KELVIN ELECTRIC CO 


VAN NWS, CA 


91401 


07263 


FAIRCHILD SEMICONDUCTOR DIV 


MOUNTAIN VIEW, CA 


94042 


11236 


CTS OF BERNE INC 


BERNE, IN 


46711 


17856 


SILICONIX INC 


SANTA CLARA, CA 


95054 


19701 


MEPCO/ELECTRACORP 


MINERAL WELLS, TX 


76067 


20940 


MICRO-OHM CORP 


EL MONTE, CA 


91731 


24046 


TRANSITRON ELECTRONIC CORP 


WAKEFIELD, MA 


01880 


24546 


CORNING GLASS WORKS (BRADFORD) 


BRADFORD, PA 


16701 


27014 


NATIONAL SEMICONDUCTOR CORP 


SANTA CLARA, CA 


95051 


28480 


HEWLETT-PACKARD CO CORPORATE HQ 


PALO ALTO, CA 


94304 


3L585 


RCA CORP SOLID STATE DIV 


SOMERVILLE, NJ 




30161 


AAVID ENGINEERING INC 


LACONIA, NH 


03246 


30983 


MEPCO/ELECTRA CORP 


SAN DIEGO, CA 


92121 


32997 


BOURNS INC TRIMPOT PROD DIV 


RIVERSIDE, CA 


92507 


33095 


SPECTRUM CONTROL INC 


FAIR VIEW, PA 


16415 


37942 


MALLORY P R AND CO INC 


INDIANAPOLIS, IN 


46206 


52063 


EXAR INTEGRATED SYSTEMS INC 


SUNNYVALE, CA 


94086 


52763 


STETTNER ELECTRONICS INC 


CHATTANOOGA, TN 


13035 


56289 


SPRAGUE ELECTRIC CO 


NORTH ADAMS, MA 


01247 


71041 


BOSTON GEAR WKS DIV OF NA ROCKWELL 


QUINCY, MA 


02171 


72136 


ELECTRO MOTIVE CORP 


FLORENCE, SC 


06226 


72982 


ERIE TECHNOLOGICAL PRODUCTS INC 


ERIE, PA 


16512 


73138 


BECKMAN INSTRUMENTS INC HELIPOT DIV 


FULLERTON, CA 


92634 


74970 


JOHNSON E F CO 


WASECA, MN 


56093 


78707 


TEK BEARING CO INC 


NEW YORK, NY 


10013 
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TABLE6-3, REPLACEABLE PARTS 



Reference 

Designator 


HP Part 
Number 


i 


Qty 


Description 


Mfr. Code 


Mfr. Part 
Number 


A1 








DIGITAL PANEL METER ASSEMBLY 






AlAl 


08559*60079 


5 


1 


DPM DISPLAY ASSEMBLY 


28480 


08559-60079 


A1A2 


08559-60078 


4 


1 


DPM DRIVER ASSEMBLY 


28480 


08559*60078 


A2 


08559-60065 


9 


1 


FRONT SWITCH ASSEMBLY 


28480 


08559*60065 


A2A1 


08559-60069 


3 


1 


FRONT SWITCHBOARD ASSEMBLY 


28480 


08559-60069 


A3 


5086-7362 


8 


1 


INPUT ATTENUATOR ASSEMBLY 


28480 


5086-7362 


A4 


5086-7302 


0 


1 


FIRST MIXER ASSEMBLY 


28480 


5086-7302 


A5 


08559*60082 


0 


1 


SECOND CONVERTER ASSEMBLY 


28480 


08559-60082 


A6 


5086-7329 


1 


1 


YIG OSCILLATOR ASSEMBLY 


28480 


5086-7329 


A7 


08559-60077 


3 


1 


FREQUENCY CONTROL ASSEMBLY 


28480 


08559-60077 


A8 


08559-60075 


1 


1 


MARKER ASSEMBLY 


28480 


08559-60075 


A9 


08559-60083 


1 


1 


SWEEP GENERATOR/BANDWIDTH 














CONTROL ASSEMBLY 


28480 


08559-60083 


A10 


08559*60080 


8 


1 


THIRD CONVERTER ASSEMBLY 


28480 


08559-60080 


All 


08559-60058 


0 


1 


BANDWIDTH FILTER NO. 1 ASSEMBLY 


28480 


08559-60058 


A1 2 


08559-60026 


2 


1 


STEP GAIN ASSEMBLY 


28480 


08559-60026 


A13 


08559-60058 


0 


1 


BANDWIDTH FILTER NO. 2 ASSEMBLY 


28480 


08559-60058 


A1 4 


5061-5411 


2 


1 


LOG AMPLIFIER ASSEMBLY 


28480 


5061-5411 


A15 


08559-60029 


5 


1 


VERTICAL DRIVER/BLANKING 














ASSEMBLY 


28480 


08559-60029 


A16 


08559-60076 


2 


1 


MOTHERBOARD ASSEMBLY 


28480 


08559*60076 
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TABLE 6-3. REPLACEABLEPARTS 




HP Part 
Number 

08558-60131 

1250-0780 

5020-8565 

5020-8566 

5020-8567 

00653-90010 



Qtv 



Description 



ACCESSORIES SUPPLIED 
SIDESTOPKIT 



ADAPTER, TYPEN MALETO 
BNC FEMALE 



CRT-OVERLAY, HP180SERIES 
DISPLAYS 



CRT-OVERLAY. HP 1 81 SERIES 
DISPLAYS 



CRT-OVERLAY. HP182 SERIES 
DISPLAYS 



ECONOMY S.A. OPERATION BOOKLET 



Mfr. Code 



28480 > 

26480 

28480 

284 80 

28460 

28480 



Mfr. Part 
Number 



08558-60131 

1250-0780 

5020-8565 

5020-8566 

5020-8567 

00853-90010 
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REPLACEABLE PARTS 



MODEL8559A 



Reference 


HP Part 


D 


Qty 


Description 


Mfr. Code 


Mfr. Part 


Designator 


Number 


I 


Number 


1 


08559-00030 


2 


1 


PANEL, FRONT 


28480 


08559-00030 


2 


08559-00038 


0 


1 


GUSSET, LEFT SIDE 


28480 


08559-00038 


3 


08559-00037 


9 


1 


GUSSET, RIGHT SIDE 


28480 


08559-00037 


4 


08559-00003 


9 


1 


PANEL, REAR 


28480 


08559-00003 


5 


5061-5426 


9 


1 


RAIL. GUIDE TOP 


28480 


5061-5426 


6 


08559-20017 


B 


1 


EXTRUSION, CIRCUIT ENCLOSURE, 










■ 




TAPPED 


28480 


08559-20017 


7 


08559-20015 




1 


EXTRUSION. E N D P LATE enclosure; 


28480 


08559-20015 


8 


08559-20014 


II 


1 


EXTRUSION, CIRCUIT ENCLOSURE, 














TAPPED 


28480 


08559-20014 


9 


08559-20016 


6 


2 


EXTRUSION, CIRCUIT ENCLOSURE 


28480 


08559-20016 


10 


08559-20001 


9 


1 


WINDOW, FREO. DISPLAY 


28480 


08559-20001 


11 


5021-3254 


3 


1 


RAIL, GUIDE BOTTOM 


28480 


5021-3254 


12 


08557-60045 


3 


1 


CABLE ASSY (W5) V E RT 1 C A L OUTP UT 


28480 


06557-60045 


13 


2200-0165 


6 


2 


SCREW. MACH 4-40.25 IN LG 82 DEG 


28480 


2200-0165 


14 


2360-0194 


9 


4 


SCREW, MACH 6-32.31 2 IN LG 














FL-HD-POZI 


26480 


2360-0194 


IS 


2360-0192 


7 


4 


SCREW, MACH 6-32 .25 IN LG 














FL-HD-POZI 


28480 


2360-0192 


16 


2360-0201 


9 


2 


SCREW. MACH 6-32 .5 IN LG 














PAN-HD-POZI 


28480 


2360-0201 


17 


0624-0099 


1 


80 


SCREW. TPG 4-40.375 IN LG 














PAN-HD-POZI 


28480 


0624-0099 


18 


2200-0103 


2 


14 


SCREW, MACH 4-40.25 IN LG 














PAN-HD-POZI 


28480 


2200-0103 


19 


2200-0170 


3 


1 


SCREW. MACH 4-40 .625 INLG82DEG 


28480 


2200-0170 


20 


0380-0005 


1 


1 


SPACER, RND.312 1 N L G .1 8-1 N-l D 


28480 


0380-0005 


21 


2260-0003 


7 


1 


NUT. HEX PLSTC L KG 4-40 T H D .141 














1 N T H K 


28480 


2260-0003 


22 


2200-0164 


5 


2 


SCREW. MACH 4-40 .188INLGUNCT 














82 DEG 


28480 


2200-0164 


23 


2200-0769 


6 


3 


SCREW, MACH 4-40 .438 1 N LG 














PAN-HD-POZI 


28480 


2200-0769 


24 


0855900006 


2 


1 


COVER. TH 1 RD CONVERTER 


28480 


08559-00006 


25 


08559-00007 


3 


1 


COVER. BANDWIDTH FILTER NO. 1 


28480 


08559-00007 


26 


08559-00008 


4 


1 


COVER, STEPGAIN 


28480 


08559-00008 


27 


08559-00009 


5 


1 


COVER, BANDWIDTH FILTER NO. 2 


28480 


08559-00009 


28 


08559-00C27 


7 


1 


COVER, LOG AMP 


28480 


08559-00027 


29 


3050-0105 


6 


4 


WASHER. FL-MTLC NO. 4 .125 IN ID 


284 60 


3050-0105 


30 


2420-0001 


5 


2 


NUT. HEX-W/LKWR 6-32 T H D .109 














1 N T H K 


28480 


2420-0001 


31 


3050-0082 


8 


6 


WASHER. FIBER 


28480 


3050-0082 


32 


2190-0104 




1 


WASHER. L K INTL 7/16 IN .439 1 N 1 D 


28480 


2190-0104 


33 


2950-0132 




1 


NUT. HEX DBL-CHAM 7/16 -28 T H D 














.125 IN THK 


28480 


2950-0132 


34 


0370-0606 




11 


BEZEL, PB,330 IN SO: JADE GRAY 


28480 


0370-0606 


36 


5040-8819 




1 


PUSHBUTTON, SQUARE: WILLOW 










^9 




GREEN 


28480 


5040-8819 


37 


08565-40011 


^9 


1 


POINTER, INPUT ATTENUATOR 


28480 


08565-40011 


38 


1460-0532 




1 


SPRING. CONICAL 


28480 


1460-0532 


39 


08558-60167 


^9 


1 


KNOBASSY, REFERENCE LEVEL 


28480 


08558-60167 


40 


08565-00043 


5 


1 


INDEX DISK, REFERENCE LEVEL 


28480 


08565-00043 


41 


0510-0069 


8 


1 


RETAINER, R1NGEXT.188 IN DIA, 














BE CU 


284 80 


0510-0089 


42 


08565-60047 


5 


1 


KNOB ASSY, REF LEVEL FINE 


28480 


08565-60047 


43 


06559-20052 


II 


1 


KNOBASSV, RESOLUTION BW 


28480 


08559-20052 


44 


08559-20053 


P 


1 


KNOBASSY. FREQSPAN/DIV 


26460 


08559-20053 


45 


0370-3060 


B 


1 


KNOB, LOCK 


28480 


0370-3060 


46 


08559-60002 


B 


1 


R F INPUT ASSY 


26460 


08559-60002 


47 


08559-20045 


B 


1 


CABLE. RF INPUT 


28480 


08559-20045 






FIGURE6-1. MECHANICALCHASSIS PARTS (1 0F2) 




















MODEL 8559A 



REPLACEABLE PARTS 



Reference 

Designator 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr. Code 


Mfr. Part 
Number 


48 


0370-3021 


6 


1 


KNOB ASSY. MANUAL SWEEP 


28480 


0370-3021 


49 


08559-20051 


9 


1 


KNOB ASSY. SWEEP TIME/DIV 


28480 


08559-20051 


50 


08559-20050 


8 


1 


KNOB ASSY. SWEEP TRIGGER 


28480 


08559-20050 


51 


0370-3006 


7 


1 


KNOB ASSY. FINE TUNE 


28480 


0370-3006 


52 


0370-3004 


5 


1 


KNOB ASSY. COARSE TUNE 


28480 


0370-3004 


53 


08565-60170 


5 


2 


KNOB. BASELINE CLIP/VIOEO FILTER 


28480 


08565-60170 


54 


2190-0390 


6 


1 


WASHER. FL NM 1/4 IN .26 IN ID 














.562 IN OD 


28480 


2190-0390 


55 


2950-0001 


8 


1 


NUT. HEX DBL CHAM 3/8-32 THD 














.094 IN THK 


28480 


2950-0001 


56 


2190-0016 


3 


1 


WASHER, LK INTU T 3/8 IN .377 IN ID 


28480 


2190-0016 


57 


08558-00006 


1 


1 


INSULATOR. REAR (HELD WITH 














DOUBLESIDED ADHESIVE FOAM TO 7) 


28480 


08558-00006 


58 


86701-40001 


9 


2 


EXTRACTOR, PC BOARD 


28480 


86701-40001 


59 


08559-20044 


0 


1 


PLATE. CAUTION 


28480 


08559-20044 


60 


0510-0005 


8 


1 


RTNR-R .250 IN ID 


28480 


0510-0005 


61 


3050-0017 


9 


4 


WSHR-FL .260 IN ID 


28480 


3050-0017 


62 


3050-0161 


4 


2 


WSHR-SP .265 IN ID 


28480 


3050-0161 


63 


0590-1251 


6 


1 


NUT-SPCLY 15/32-32 THD .1 IN THK 














.562 WD 


28480 


0590-1251 


64 


6960-0016 


0 


1 


PLUG-HOLE .125 IN ID 


28480 


6960-0016 


65 


0380-0034 


6 


1 


SPACER, RND.312 IN LG .118 IN ID 


28480 


0380-0034 


66 


2200-0101 


0 


2 


SCREW. MACH 4-40 .18 IN LG 














PAN-HD-POZI 


28480 


2200-0101 


67 


2200-0061 


1 


20 


SCREW, MACH 4-40 .25 IN LG SLOT HD 


28480 


2200-0061 


68 


2510-0278 


9 


2 


SCREW, MACH 8-32 .125 IN LG NYLON 


28480 


2510-0278 


69 


2360-0113 


2 


1 


SCREW, MACH 6-32 .312 IN LG 














PAN-HD-POZI 


28480 


2360-0113 


70 


3050-0929 


2 


1 


WASHER. FL NM 1/4 IN .26 IN ID 














.562 IN OO 


28480 


3050-0929 


71 


0360-0269 


7 


1 


TERMINAL-SLOR LUG LK-MTG 














FOR-#8-SCR 


28480 


0360-0269 


72 


2200-0141 


8 


2 


SCREW, MACH 4-40 .312 IN LG 














PAN-HD-POZI 


28480 


2200-0141 


73 


2260-0009 


3 


2 


NUT-HEX-W/LKWR 4-40 THD 














.094 IN THK 


28480 


2260-0009 


74 


0360-1669 


3 


1 


TERMINAL STRIP 3-TERM PHEN 














1.13-IN-L 


28480 


0360-1669 


75 


1400-0031 


8 


1 


CLAMP-CABLE ,375-DIA .5-WD NYL 


28480 


1400-0031 


76 


2200-0145 


2 


1 


SCREW-MACH 4-40 .438-IN-LG 














PAN-HD-POZI 


28480 


2200-0145 


77 


2260-0001 


5 


1 


NUT-HEX-DBL-CHAM A-40 THD 














.094-IN-THK 


28480 


2260-0001 


78 


3050-0066 


8 


1 


WASHER-FL MTLC NO. 6 .147-IN-ID 


28480 


3050-0066 


79 


2190-0018 


5 


1 


WAHSER-LK HLCL NO. 6 .141-IN-ID 


28480 


2190-0018 
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MODEL8559A 



MANUAL BACKDATING CHANGES 



SECTION VII 

MANUAL BACKDATING CHANGES 



7-1. INTRODUCTION 

7-2. This section contains information for adapting 
this manual to earlier 8559A Spectrum Analyzers. If 
the serial number prefix of your spectrum analyzer 
appears on the title page of this manual, the contents 
of the manual are directly applicable to your instru- 
ment. If, however, your spectrum analyzer has a 
lower serial number prefix than what is shown on the 
title page, you must adapt this manual to your instru- 
ment by changing it as indicated in this section. 

7-3. If your instrument has a higher serial number 
prefix that what is shown on the title page of this 
manual, it will be documented in a yellow MAN- 
UAL UPDATING CHANGES supplement. For 
additional important information about serial num- 
ber coverage, refer to INSTRUMENTS COVERED 
BY MANUAL in Section I. 



7-4. HOW TO USE THIS BACKDATING 
INFORMATION 

7-5. Change and correction information in this 
supplement is itemized on separate pages corres- 
ponding to the original manual pages. The pages in 
this supplement are organized in numerical order by 
manual page number. These pages are intended to be 
inserted into the manual to either supplement or 
replace the original manual pages. 

7-6. To adapt this manual to your instrument: 

• Insert the change pages in this section into this 
manual adjacent to the original manual pages. 

• Insert any complete replacement pages pro- 
vided into this manual in the prooer location. 
The original manual pages may be-discarded or 
the original manual may be left intact to docu- 
ment all instrument configurations. 



M/7-2 




Page 1—3: 

Table 1-1. HP 8559A Specifications (1 of 4) 

2236A & Below Change "Residual FM" specification to read as follows: 

less than 1 kHz p-p for a time interval less than or equal to 
.01 sec, 100/120 line voltages; less than 2 kHz p-p, 220/240 
line voltages. 

Delete the following under "Maximum Input (without damage) 

Levels" : 

Peak Pulse Power 

+50 dBm (100W, 10 microsecond pulse width, 0.01% duty cycle) 
with input attenuation >=30 dB. 

Change "Gain Compression* specification to read as follows: 

Gain compression is less than 0.5 dB for a 0 dBm input level 
with 0 dB input attenuation. 

Under "Display Fidelity®, change the Linear specification to read 
as follows: 

<+-0.1 division over full 8 division deflection. 

Change "Humidity Range (Operating)" to read as follows: 

<95$ R.H. 0-degrees C to +40-degrees C. 

Change "EMI" to read as follows: 

Conducted and radiated interference is within the requirements 
of methods CE03 and RE02 of MIL SID 461A, VDE 0871 and CISPR 
Publications 1, 2, and 4. 

Change "Residual FM" specification to read as follows: 
less than 1 kHz p-p in 0.1 second. 



2320A & Below 




/— 



Pages 4-10 and 4-11: 
Paragraph 4-13. Residual FM 



2320A & Below Change SPECIFICATION to read as follows: 

Less than 1 kHz peak-to-peak for a time interval 0.1 second; 
100/120 line voltages; less than 2 kHz peak-to-peak in a 180- 
series display mainframe with 220/240 line voltage. 

Replace the note in step 6 with the following: 

NOTE 

A 1 kHz shift in Frequency produces a 0.7 division shift in 
aplitude. 

In step 6, change the last sentence to read: 

Peak-to-peak variation of trace should not exceed 0.7 division 
vertical for each horizontal division. 




Page 4—63: 

Table 4—18. Performance Test Record (2 of 4) 

2320A & Below Under Para. No. 4—13. Residual FM, change the maximum Peak-to- 

Peak Variation of Trace in test 6 to 0.7 diV (1 kHz/0.1 sec). 




Pages 5-11 through 5-13: 

Paragraph 5-17. Power Supply Checks and Adjustments 

2236a & Below Replace Paragraph 5-17 with new Paragraph 5-17 (SERIAL PREFIX 

2236A) included in this Manual Backdating supplement. 




ADJUSTMENTS 



5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS(SERIAL PREFIX2236A) 

REFERENCE: 

A7, A8, A9 Schematics 
DESCRIPTION: 

The + 14.5V and - lOV supplies on Frequency Control Assembly A7 are adjusted. The - 12.0V supply on A7 
is checked for proper dc output with less than ± 50 mV variation whai tuning the HP 8559A from 0 to 3 GHz. 
The + lO.OV supply on Sweep Generator/Bandwidth Control Assembly A9 is adjusted and the VO (Varactor 
Offset) voltage on Marker Assembly A8 is adjusted. The + lO.OV supply and VO voltage must be adjusted 
during the first five minutes after the spectmm analyzer is turned on (cold instmment). However, the + 14.5V 
and - lO.OV supplies must be adjusted first. 

DISPLAY 



FIGURE5-1 . PCWER SUPPLYCHECKS AND ADJUSTMENTSTEST SETUP 




DIGITAL VOLTMETER 




EQUIPMENT: 

Digital Voltmeter , HP 3490A 

PROCEDURE: 

1. Connect equipment as shown in Figure 5-1. Install Frequency Control Assembly A7 on extender board 
and connect digital voltmeter to A7TP3 + 14.5V 

2. Adjust A7R52 + 14.5V adjustment for a voltmeter indication of + 14.500 ± 0.002 volts. 

3. Connect digital voltmeter to A7TP2 and adjust A7R55 - lOV adjustment for a voltmeter indication of 
- 10.000 ± 0.005 volts. 

4. Check for - 12.0 ± 0. IV at collector (base)of A7Q1 . 

5. Select FREQUENCY BAND GHz .01-3 and tune from 0 to 3 w hil e monitoring the - 12V at collector of 
A7Q1. The - 12V supply should not vary more than ±50 mV 




ADJUSTMENTS 



5-1 7. POWER SUPPLY CHECKS AND ADJUSTMENTS(SERIAL PREFIX 2236A)(Cont’d) 

6. Remove extender board and reinstall Frequency Control Assembly A7. 

NOTE 

The two following voltage adjustments, +10V and NAD (Varactor Offset), 
must be adjusted while analyzer is still cold (during first five minutes after 
turn-on). If instrument has been operating longer than five minutes, turn off 
mainframe and remove assemblies A8 and A9. Let assemblies A8 and A9 
cool on bench for 1 5 minutes. Replace the two assemblies and proceed with 
adjustment of A9R2 and A8R62 during the first five minutes after turn-on. 

7. Connect digital voltmeter to A9TP6 + lOV and adjust A9R2 + lOV adjustment for a voltmeter indication 
of +10.000 ±0.100V 

8. Connect digital voltmeter to A8TP2 VO. Set HP 8559A controls as follows: 



FREQUENCY BAND GHz 01-3 

ALT IF ON (depressed) 

SIG IDENT . ON (depressed) 

SWEEP TIME/DIV 5 msec 

SWEEP TRIGGER SINGLE 



9. The voltage at A8TP2 will change (between two values) each time a sweep is triggered. THgger the sweep a 
few times and select the sweep that yields the least negative VO voltage. Adjust A8R62 VO adjustment for 
a voltmeter indication of -2.00 ±0.10V. 




Pages 5-17 through 5-23: 

Paragraph 5-19, Log Amplifier and Linear Adjustments 

2208A & Below Replace Paragraph 5-19 with new Paragraph 5-19 (SERIAL PREFIX 

2208A) included in this Manual Backdating supplement. 




ADJUSTMENTS 



5.19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX2208A) 

REFERENCE: 

A14 and A15 Schematics 
DESCRIPTION: 

10 dB/DIV and EIN are adjusted for correct steps and fuU-screen display translations. 



DISPLAY 
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SPECTRUM 

ANALYZER 



FIGUREM. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENHESTSETUP 



EQUIPMENT: 



Signal Generator HP 8640B 

Digital Voltmeter HP 3490A 

Step Attenuator (10 dB/step) ■’ HP 355D, Option H82 

Adapter, Type N Male on one end, BNC female on other end HP 1250-0780 

Adapter, BNC Male on one end, SMA Male on other end HP 1250-083 1 



PROCEDURE: 

1 . Set spectmm analyzer controls as follows: 



FREQUENCY BAND GHz .01-3 

FREQ SPAN/DIV 1 MHz 

RESOEUTIONBW 300 kHz 

INPUT ATTEN 10 dB 

REF LEVEL dBm -50 

Amplitude Scale EIN 

SWEEP TIME/DIV AUTO 

SWEEP TRIGGER FREE RUN 





ADJUSTMENTS 



5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT(SERIALPREFIX2208A)(Cont’d) 

2. Connect equipment as shown in Figure 5-3. Set signal generator frequency to 321.4 MHz and output level 
to - 40 dBm. Remove AlOWl from A5 J2 2nd CONV OUT. Connect signal generator output through step 
attenuator and adapters to AlOWl . 

3. Set the TEST-NORM switch A12S1 to the TEST position. lime signal generator frequency for maximum 
signal amplitude on oscilloscope display with step attenuator set at 0 dB. 

4. Set output level of signal generator for a digital voltmeter reading of 700 mV, with step attenuator set at 0 
dB and REE LEVEL dBm set to - 50. 

5. Set HP 8559A REE LEVEL dBm to - 80 and set step attenuator to 30 dB. Observe digital voltmeter 
reading. 

6. Adjust A14R3 GAIN LIN for a digital voltmeter reading of 700 mV 

7 . Repeat steps 4,5, and 6 until the DVM reading in step 5 is 700 ± 2 mV 

8. Set HP 8559A REP LEVEL dBm to - 50 and set step attenuator to 0 dB. Change REP LEVEL dBm and 
step attenuator settings as shown in Table 5-6. If Deviation from Reference is not within the given limits, 
readjustA14R3. 



TABLES^. LINEAR GAIN ADJUSTMENTLIMITS 



Reference Level 
(dBm) 


Step Attenuator 
Setting (dB) 


Deviation From 
Reference 


-50 


0 


Reference(700 mV) 


-60 


10 


±10 mV 


-70 


20 


±20 mV 


-80 


30 


±20 mV 


-90 


40 


±30 mV 



9. Set HP 8559A REP LEVEL dBm to 0 and disconnect signal generator from step attenuator. Record offset 
reading (DVM). The offset should be less than ± 30 mV. 

Offset mV 

10. Reconnect signal generator as shown in Pigure 5-3. Set Amplitude Scale to 10 dB/DIV and set step 
attenuator to 40 dB. 

11. Set output level of signal generator for a digital voltmeter reading of 400 mV plus offset recorded in step 
9 (algebraic sum). (Example: if offset if - 23 mV, set output level of signal generator for a DVM reading of 

377 mV.) 












ADJUSTMENTS 



5-1 9. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT(SERIAL PREFIX 2208A) (Cont’d) 

12. Set step attenuator to 0 dB. Digital voltmeter should indicate 800 mV, plus offset (algebraic sum) ± 1 mV 
If DVM reading is not within limits, adjust A14R2 LOG LIN adjustment for a digital voltmeter reading of 
800 mV, plus offset minus 50 percent of overshoot. (Example: if DVM indicates 767 mV and should be 
indicating 777 mV ( - 10 mV overshoot), adjust A14R2 for a DVM reading of 777 mV minus - 5 mV, or 

782 mV.) 

13. Repeat steps 10, 1 1, and 12 until the digital voltmeter indicates 800 mV plus offset ± 1 mV with no further 
adjustment of A14R2 in step 12. 

14. Set the step attenuator to the positions shown in Table 5-7 and record DVM reading for each setting. 
Correct the DVM readings by algebraically adding the offset (recorded in step 9). 



TABLES-?. LOG RDEUTY CHECK 



Step Attenuator 
Setting (dB) 


DVM Reading 
(mV) 


DVM Reading Corrected for Offset 


Min. (mV) 


Actual (mV) 


Max. (mV) 


0 




799 




801 


10 




697 




703 


20 




596 




604 


30 




496 




504 


40 




395 




405 


50 




294 




306 


60 




193 




207 


70 




92 




108 



15. Readjust A14R2 if necessary to meet the limits in Table 5-7. 

16. Set step attenuator to 0 dB and set output level of signal generator for a digital voltmeter reading of 800 
mV plus offset (recorded in step 9) ± 1 mV. 

17. Set Amplitude Scale to LIN. The digital voltmeter should indicate the reading set in step 16 ±25 mV If it 
does, go to step 19. If it does not, or if log fidelity is not within limits, goto step 18 and select A14R16* . 

18. Select A14R16* to obtain an output in step 17 within ±25 mV of the reading set in step 16. Decreasing 
A14R16* 10 percent will increase the DVM reading approximately 30 mV in step 17. 

NOTE 

Log fidelity must be considered when selecting A14R16*. That is, if the 
DVM READING CORRECTED FOR OFFSET in Table 5-7 is greater than 100 
mV for a STEP ATTENUATOR SETTING of 70 dB, A14R16* should be 
selected for a DVM reading greater than the reading set in step 16. If the 
READING CORRECTED FOR OFFSET is less than 100 mV, A14R16* should 
be selected for DVM reading less than the reading set in step 16. 














ADJUSTMENTS 



5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT(SERIAL PREFIX 2208A)(Cont'd) 

19. Set output level of signal generator for a digital voltmeter reading of 800 mV plus offset (algebraic sum) 

±lmV 

20. Set Amplitude Scale to lOdB/DIV andadjustA14R2LOGLIN adjustment for a digital voltmeter reading 
of 800 mV plus offset. 

21 . Repeat step 14 to recheck the log fidelity. 

22. Set the REF LEVEL dBm control to - 50. Set Amplitude Scale to 1 dB/DIV 

23 . Set the step attenuator to 0 dB and set output level of signal generator for a digital voltmeter reading of 700 
mV (do not include offset). 

24. Set the REF LEVEL dBm control to - 90 and the step attenuator to 40 dB. Adjust A14R1 LOG GAIN 
adjustment for a digital voltmeter reading of 700 mV. 

25. Change REFERENCE LEVEL and step attenuator settings as shown in Table 5-8. Deviation from Refer- 
ence should not exceed the given limits. 



TABLED, LOG GAIN ADJUSTMENT LIMITS 



Reference Level 

(dBm) 


Step Attenuator 
Setting (dB) 


Deviation From 
Reference 


-50 


0 


Reference (700 mV) 


-60 


10 


±30 mV 


-70 


20 


+30 mV 


-80 


30 


+30 mV 


-90 


40 


±30 mV 



26. Return the TEST-NORM switch on assembly A12 to the NORM position. 












Pages 5-26 through 5-32: 

Paragraph 5-21. Bandwidth Filter Adjustments 

1909A St Below Replace Paragraph 5-21 with new Paragraph 5-21 (SERIAL PREFIX 

1909A) included in this Manual Backdating supplement. 




ADJUSTMENTS 



5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909Ay 

REFERENCE: 

A9, A1 1 , and A13 Schematics 
DESCRIPTION: 

The crystal and EC bandwidth filter circuits are adjusted for symmetry, center, and peak. Three-dB handwidths 
are adjusted in Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22). 



SPECTRUM 

DISPLAY ANALYZER 




FIGURE56. CRYSTAL AND LC BANDWIDTH FILTER ADJUSTMENTSTESTSERJP 

EQUIPMENT: 



Adapter, Type N Male to BNC Female HP 1250-0780 

BNC Cable, 6-Inch HP 10502A 

Crystal Short (3 required) See Figure 5-6 



NOTE 

A crystal short consists of a.01 fzF capacitor (HP Part Number 0160-0161) 
and a 909 ohm resistor (HP Part Number 0757-0400) connected in series. 
Two square terminal connectors (HP Part Number 0362-0265) are used to 
connect the crystal short across the test points. 

CAPACITOR RESISTOR 

TERMINAL CONNECTORS 
FIGURES^. CRYSTALSHORTCONFIGURATION 





ADJUSTMENTS 



5-21 . BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

PROCEDURE: 

NOTE 

Allow 30 minutes warmup time before performing adjustments. 

1 . Set spectrum analyzer controls as follows: 

FREQUENCY BAND GHz 01-3 

TUNING 35 MHz 

FREQ SPAN/DIV 10 kHz 

RESOLUTION BW 1 kHz 

INPUTATTEN 30dB 

REF LEVEL dBm 0 

Amplitude Scale LIN 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

Crystal Alignment 

2. Connect equipment as shown in Eigure 5-5. 

NOTE 

If Sweep Generator/Bandwidth Control Assembly A9 has been replaced or 
adjusted, perform steps 3 through 9. If not, proceed to step 10. 

3 . Set EREQ SPAN/DIV to 500 kHz and RESOLUTION BW to 1 MHz. 

4. Center the signal with TUNING control. Using REE LEVEL LINE control, place signal at 7.1 divisions 
(0.9 division from top graticule line). 

5. Adjust A9R85 EC until signal is two divisions wide at the fifth graticule line (1 MHz wide at 3-dB points). 

6. Set EREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 10 kHz. 

7. Using REE LEVEL LINE control, place signal at 7.1 divisions. 

8. Adjust A9R72 XTL until signal is one division wide at the fifth graticule line (10 kHz wide at 3 d B points). 

9. Set EREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 1 kHz. 

10. Center signal with TUNING control. (It might be necessary to increase EREQ SPAN/DIV temporarily to 
find the signal.) Set REP LEVEL PINE control to place signal at sixth gratiatle line. 

NOTE 



Do not readjust REF LEVEL FINE control until all crystal and LC bandwidth 
filter adjustments have been performed. 




ADJUSTMENTS 



5-21 . BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A)(Cont'd) 

11. SetFREQSPAN/DIVto20kHz, RESOLUTIONBW to 30kHz, and SWEEP TIME/DIV to lOmSEC. 

NOTE 

A non-metallic tuning tool is required for adjustments on Bandwidth Filter 
Assemblies A1 1 and A1 3. 

12. Connect crystal shorts (through cover access holes) across A13TP1/TP2, A11TP1/TP2, and A11TP4/ 
TPS. 



NOTE 

Keep crystal spike centered during adjustments. The SYM and CTR adjust- 
ments for each crystal are interacting. 

13. Adjust front-panel TUNING control to center bandpass spike (Figure 5-7) on the CRT display. 



CHECK CENTERING 
HERE (SPIKE IS 
CRYSTAL RINGING) 




HERE (LOW ON SKIRTS) 

FIGURES-?. ADJUSTING CRYSTALSYMMETRY AND CRYSTAL CENTERING 



14. Adjust A13C38 SYM and A13C54 CTR for a centered and symmetrical bandpass as shown in Figure 5-7. 
Adjust A13C54CTR for min im um signal amplitude. 

15. Remove crystal short from A13TP 1 /TP2. 




ADJUSTMENTS 



5-21 . BANDWIDTH FILTER ADJUSTMENTS(SERIAL PREFIX 1909A) (Cont'd) 

16. Adjust A13C15 SYM and A13C25 CTR for a centered and symmetrical bandpass. Adjust A13C25 CTR 
for minimum signal amplitude, 

17. Remove crystal short from A1 1TP4/TP5. 

18. Adjust A11C38 SYM and A11C54 CTR for a centered and symmetrical bandpass. Adjust A11C54 for 
minimum signal amplitude. 

19. Remove crystal short from A1 1TP1/TP2. 

20. Adjust A11C15 SYM and A11C25 CTR for a centered and symmetrical bandpass. Adjust A11C25 for 
minimum signal amplitude. 

2 1 . Remove the crystal shorts . 

LC Alignment 

22. Perform preliminary LC filter adjustments as follows: 

NOTE 

When Bandwidth Filter Assemblies A1 1 and A1 3 are installed with covers in 
place, midget copper alligator clips (HP Part Number 1400-0483) can be used 
to short test points to the cover. 

a. Install A13 on extender board. 

b. Short to ground the following test points: A13TP6, A11TP3, and A11TP6. Jumper A9TP1 to 
A9TP2. 

c. Adjust A13C73 for minimum signal amplitude. 

d. Disconnect short from A13TP6 and short to ground A13TP3. 

e. Adjust A13C74 for minimum signal amplitude, 
f Reinstall A1 3 and install A 1 1 on extender board. 

g. Disconnect short from A13TP3 and short to ground A1 1TP6. 

h. Adjust A1 1C73 for minimum signal amplitude. 

i. Disconnect short from A1 1TP6 and short to ground A1 1TP3. 

j . Adjust A1 1C74 for minimum signal amplitude. 

k. Disconnect shorts from test points and reinstall All. Replace covers on All and A13 assemblies. 
Remove jumper from A9TP1/A9TP2. 




ADJUSTMENTS 



5-21 . BANDWIDTH FILTER ADJUSTMENTS(SERIAL PREFIX 1909AKCont'd) 

23. Care&Uy center signal on CRT in 30 kHz RESOLUTION BW; then switch RESOLUTION BW to 100 
kHz. Note where signal intersects the center vertical graticule l in e. 

24. Adjust A13C45 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule lin e. 

25. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule l in e. 

26. Adjust A13C23 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule lin e. 

27. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule l in e. 

28. Adjust A1 1C45 LC CTR for maximum signal where the signal intersects the center vertical graticule lin e. 

29. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule lin e. 

30. Adjust A11C23 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule lin e. 

31 . Switch RESOLUTION BW between 100 kHz and 30 kHz to be sure the signal is centered at both band- 
width settings. 

Bandwidth Amplitude 

32. Set Amplitude Scale to 1 dB/DIV and SWEEP TIME/DI V to AUTO. 

33. Set RESOLUTION BW to 3 MHz and EREQ SPAN/DIV to 50 kHz. 

34. Adjust fine TUNING and REP LEVEL PINE for a centered signal at 7 divisions. 

35. Set RESOLUTION BW to 100 kHz and center signal with fine TUNING control. Adjust A1 3R26 LC and 
A1 1R26 LC equally to obtain a signal amplitudeof 7 divisions. 

36. Set RESOLUTION BW to 1 kHz and EREQ SPAN/DIV to 10 kHz. Center signal with fine TUNING 
control. Adjust A11R31 XTL and A13R31 XTL equally for a signal amplitudeof 7 divisions. 

NOTE 

Each potentiometer shouid be adjusted to accompiish haif the necessary 
increase in signaiampiitude. 
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5-21. BANDWIDTH FILTER ADJUSTMENTS(SERIAL PREFIX 1909A)(Cont'd) 

37. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 1 kHz with arrows aligned (OPTIMUM). 
Push in to couple the two controls. 

38. Adjust REP LEVEL PINE for a signal amplitude of 7 divisions. 

39. With controls coupled, step RESOLUTION BW from 1 kHz to 3 MHz. Variation in signal amplitude 
should be less than ±0.4 dB. 

40. If variationinsignalamplitudeisnotwithinlimits,repeatsteps32through39. 




Pages 5-33 through 5-37: 

Paragraph 5-22. 3 dB Bandwidth Adjustoeot 

1909A & Below Replace Paragraph 5-22 with new Paragraph 5-22 (SERIAL PREFIX 

1909A) included in this Manual Backdating supplement. 




ADJUSTMENTS 



5-22. 3dB BANDWIDTH ADJUSTMENTS(SERIAL PREFIX 1909A) 

REFERENCE: 



A9 Schematic 
DESCRIPTION: 

The 3-dB bandwidths for the 3 MHz, I MHz and 300 kHz RESOLUTION BW settings are adjusted using the 
CAL OUTPUT as the signal source. The 3-dB bandwidths for the 10 kHz, 3 kHz, and 1 kHz RESOLUTION 
BW settings are adjusted by injecting a stable 321.4 MHz signal into the third converter of the spectrum 
analyzer. 



DISPLAY 




SIGNAL GENERATOR FREQUENCY COUNTER 





FIGURED. 3dB BANDWIDTH ADJUSTMENTTESTSETUP 



PROCEDURE: 

1 . Set spectrum analyzer controls as follows : 



FREQUENCY BAND GHz 01-3 

TUNING 35 MHz 

FREQSPAN/DIV 200 kHz 

RESOLUTION BW 1 MHz 

INPUT ATTEN 20dB 

REF LEVEL dBm 0 

Amplitude Scale LIN 

SWEEP TIME/DIV 1msec 

SWEEPTRIGGER FREE RUN 

VIDEOFILTER MIN 



2. Connect equipment as shown in Figure 5-8 except for signal input to AlOWl. Connect CAL OUTPUT to 
spectrum analyzer INPUT 500. 
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5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A)(Confd) 

3. Set signal level of 7. 1 divisions on display with REF LEVEL FINE control. (Signal should be 0.9 division 
from top graticule line.) 

4. Set RESOLUTION BW to 1 MHz and FREQ SPAN/DIV to 200 kHz. Adjust A9R85 EC to set band- 
width of 5 divisions at the fifth graticule line. 

5. Set RESOLUTION BW to 3 MHz and FREQ SPAN/DIV to 500 kHz. The bandwidth at the fifth grati- 
cule line should be between 5.4 and 6.6 divisions. 

NOTE 

A9R8S LC may be further adjusted to bring the 3 MHz and 300 kHz band- 
widths within limits; however, the final measurement of the 1 MHz band- 
width must be between 45 and 55 divisions at the fifth graticule line. (If the 
3 MHz bandwidth cannot be brought within limits by adjustment of A9R85 
LC, change the value of factory-selected resistor A9R95*.) 

6. Set RESOLUTION BW to 300 kHz and FREQ SPAN/DIV to 50 kHz. The bandwidth should be between 
5.4 and 6.6 divisions at the fifth graticule line. (If the bandwidth cannot be adjusted within the specified 
limits, change the value of factory-selectedresistor A9R89*.) 

7. Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 20 kHz. The bandwidth should be between 
4.3 and 5.7 divisions at the fifth graticule line. 

NOTE 

If the 100 kHz bandwidth is not within the specified limits, change the 
values of factory-selected resistors A13R19*, A13R43*, and A11R43*. If the 

bandwidth is too wide, increase the value of the resistors; if the bandwidth 
is too narrow, decrease the value of the resistors. The three factory-selected 
resistors need not be of equal value, but each must be within one standard 
value of the others. 

8. Set RESOLUTION BW to 30 kH z and FREQ SPAN/DIV to 10 kHz. The bandwidth should be between 
2.6 and 3.4 divisions at the fifth graticule line. 

NOTE 

If the 30 kHz bandwidth is not within the specified limits, change the values 
of factory-selected resistors A11R23*, A11R48*, A13R23*, and A13R48*. If 

the bandwidth is too wide, decrease the value of the factory-selected resis- 
tors; if the bandwidth is too narrow, increase the value of the resistors. The 
four factory-selected resistors need not be of equal value, but each must be 
within one standard value of the others. 

9. Connect signal generator through the BNC Tee connector to the step attenuator and to the frequency 
counter as shown in Figure 5-8. Set the signal generator to approximately 0 dBm and the step attenuator to 
30 dB. 
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5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A)(Cont'd) 

10. Remove AlOWl from A5J2 2nd CONV OUT Connect step attenuator through adapter to AlOWl. 

11. Set HP 8559A RESOLUTION BW to 1 MHz. Adjust the output level of signal generator to place the 
signal near center graticule line. Tune signal generator frequency to peak signal on oscilloscope display 
(near 321.4 MHz). 

12. Set RESOLUTION BW to 3 kHz. Tune signal generator to peak signal on oscilloscope display. 

13 . Adjust output level of signal generator to place signal at 7. 1 divisions. 

14. Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted. 
Record the new counter frequency. 

MHz 

15. Adjust A9R72 XTL to bring signal level to the fifth graticule line (three divisions from the top graticule 
line). 

16. Increase signal generator frequency until signal on oscilloscope display peaks and then decreases to the 
fifth graticule line. Record counter frequency. 

MHz 

17. Compare new frequency with frequency recorded in step 14. The difference between the two frequencies 
should be 2800 to 3200 Hz. If the bandwidth is not within limits, repeat steps 12 through 17, slightly 
readjusting A9R72 XTL, until the specified limits are achieved. 

18. Set RESOLUTION BW to 10 kHz. Tune signal generator to peak signal on oscilloscope display. 

19. Adjust REE LEVEL LINE to place signal at 7. 1 divisions. 

20. Decrease the signal generator frequency until the signal on the oscilloscope display drops to the fifth 
graticule line. Record counter frequency. 

MHz 

21. Increase the signal generator frequency until the signal on the oscilloscope display peaks and then 
decreases to the fifth graticule line. Record counter frequency. 
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5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A)(Cont'd) 

22. Compare new frequency with frequency recorded in step 20. The difference between the two frequencies 
should be 9.000 kHz to 1 1 .000 kHz. 

NOTE 

A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band- 
widths within limits; however, the final measurement of the 3 kHz bandwidth 
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be 
brought within limits by adjustment of A9R72 XTL, change the value of fac- 
tory-selected resistor A9R78*.) 

23 . Set RES OLUTION BW tot kHz. Ibne signal generator to peak signal on oscilloscope display. 

24. Adjust REF LEVEL FINE to place signal at 7.1 divisions. Record counter frequency. 

MHz 

25. Increase signal generator frequency until signal on oscilloscope display drops to the fifth graticule hne. 
Record new counter frequency. 

MHz 

26. The difference between the two frequencies recorded in steps 24 and 25 should be 450 Hz to 550 Hz. 



27. Reconnect AlOWl to A5J2. 




Pag es 5-44 through 5-48: 

Paragraph 5-25, First Converter 4djustaents 

2236A & Below Replace Paragraph 5-25 with new Paragraph 5-25 (SERIAL PREtlX 

2236A) included in this Manual Backdating supplement. 

2004A 4 Below Delete steps 28 through 37. 
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5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A) 

REFERENCE: 



A3.A4, A5,A6, and A7 Schematics 
DESCRIPTION: 

The First LO (A6 YTO) is adjusted by monitoring the YTO output at the RF input connector (LO feedthrough) 
and the tuning voltage (TUNE) output of the A7 Frequency Control board and adjusting the YTO low-end 
frequency for 3 GHz at OJ tuning voltage and 6 GHz at - lOV tuning voltage. 



The FM Driver is adjusted by inputting comb signals to the analyzer and adjusting for proper spacing (span 
linearity) of displayed signals on the CRT display. 



DISPLAY 




EXTENDER 

CABLE 

ASSEMBLY 



DIGITAL VOLTMETER 







FREQUENCYCOUNTER 




INPUT 



I 



COMB 

GENERATOR 

■■■■ 

• • 

O o o (j) 

OUTPUT 1 






FIGURE5-11. FIRST CONVERTER ADJUSTMENTSTESTSETUP 



EQUIPMENT: 



Frequency Counter HP 5340A 

Digital Voltmeter (DVM) HP3490A 

Comb Generator HP 8406A 



PROCEDURE: 

1. Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

First LO Adjustments 

2. Connect DVM to A7TP4 TUNE. 

3. Set analyzer controls as follows: 



INPUT ATTEN . , 
FREQSPAN/DIV 

ALTIF 



. ... OdB 
. 0 (zero) 

OFF (out) 
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5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont'd) 

4. Connect frequency counter to analyzer RP Input. 

5. Jumper A16TP1 DIODE BIAS to Ground. A16TP1 is located on the Motherboard through a hole in the 
analyzer side frame. 

6. Adjust front-panel TUNING control for DVM indication of 0.000 Vdc (fully counterclockwise). 

7. Adjust A7R74 3 GHz for frequency counter indication of 3.000 GHz ± 1 MHz. If this adjustment cannot 
be achieved, selectable resistor A7R94* can be changed to provide the proper range necessary. 

8. Adjust front-panel TUNING control for DVM indication of - 10.000 Vdc. 

9. Set A7R95 6 GHz F (fine) to approximately midrange (R95 is a 20-turn potentiometer). 

10. Adjust A8R28 6 GHz C (coarse) for a frequency counter indication of 6.000GHz ±2MHz. 

1 1 . Retune front-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R74 3 GHz if neces- 
sary for frequency counter indication of 3.000 GHz ± 1 MHz. 

12. TUne front-panel TUNING control for - 10.000 Vdc DVM indication. 

13. Lighdy tap the top edge of the A7 Frequency Control board with the handle of a small screwdriver to seat 
controls. 

14. Adjust A7R95 6 GHz F (fine) for frequency counter indication of 6.000 GHz ± 1 MHz. 

Alternate I F First LO Shift Check 

15. Press front-panel AFT IF pushbutton IN to activate alternate IE 

1 6. Vaify YTO frequency shift according to the following table. 



TABLE5-10. HRSTLOSHIRCHECK 



FREQUENCY BAND GHz 


ALT IF 


FREQUENCY COUNTER INDICATION 


1 (.01-3) 


OFF 


Reference (6. (XX) GHz) 


l(.01-3) 


ON 


Reference —1 5 MHz ±800 kHz 


2(6-9) 


ON 


Reference +15 MHz ±800 kHz 


3(3-9) 


ON 


Reference —7.5 MHz ±400 kHz 


4(9-15) 


ON 


Reference +7 .5 MHz ±400 kHz 


5 (6-15) 


ON 


Reference —5 MHz ±300 kHz 


6(12.1-21) 


ON 


Reference +5 MHz ±300 kHz 



1 7. Remove jumper from A 1 6TP 1 DIODE BIAS to Ground. 
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5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236AKCont'd) 

FM Driver Adjustment 

1 8. Disconnect frequency counter from analyzer RF Input and connect comb generator to RF Input, 

19. Set comb generator for 1 MHz comb teeth. 

20. Set analyzer controls as follows: 



FREQSPAN/DIV 1 MHz 

RESBW 30 kHz 

TIME/DIV AUTO 

FREQUENCY BAND GHz Band 1 (.01 - 3) 

REE LEVEL dBm -20 

INPUT ATTEN OdB 

ALTIE OFF (out) 

SIGIDENT OLE (out) 

Amplitude Scale 10 dB/DIV 



21. TUne front-panel TUNING control for approximately 1500 MHz indication on front-panelEREQUENCY 
display. 

22. Adjust front-panel TUNING LINE control to place a comb tooth on the first graticule line on the main- 
frame CRT display. 

23. Adjust A7R38 EM to place a comb tooth on the ninth graticule line. 

24. Readjust TUNING LINE control to place a comb tooth on the first graticule line and adjust A7R38 FM to 
place a comb tooth on each of the graticule lines while keeping the first comb tooth aligned using the 
TUNING FINE control. 

25. Tbne to approximately 100 MHz and verify that when a comb tooth is placed on the first graticule line 
using the TUNING LINE control that the ninth comb tooth is aligned with the ninth graticule line ± 1 
minor division. 

26. Repeat step 25 for frequency of approximately 2500 MHz. 

27. If necessary, A7R38 FM may be compromise adjusted for best span linearity at the three frequencies 
indicated. 

28. Set comb generator for 100-MHzcomb teeth. 

29. Adjust front-panel TUNING control for 100 MHz indication on FREQUENCY display 

30. SetEREQSPAN/DIVto2MHz. 

3 1 . Adjust TUNING to place 100-MHz comb tooth on center graticule line. 




ADJUSTTVIEI^nS 



5-25. FIRST CONVERTER ADJUSTMENTS(SERIAL PREFIX 2236A) (Cont'd) 

32. Set FREQ SPAN/DIV to 1 MHz. Note position of comb tooth. 

33. Adjust A7R99 MO to place comb tooth midway between position noted in step 32 and center graticule 
lin e. 

34. Set FREQ SPAN/DIV to 2 MHz. 

35. Adj ust TUNING to place comb tooth on center graticule lin e. 

36. Set FREQ SPAN/DIV to 1 MHz. Note displacement of comb tooth from center graticule line. 

37. Repeat steps 30 through 36 until displacement of comb tooth is less than 0.2 major division when FREQ 
SPAN/DIV is switched from 2 MHz to 1 MHz. 




/— 



Page 6-7: 

Table 6-3. Replaceable Parts 

2236A & Below Change W to HP Part Number 1250-1159, Check Digit 4, GtflE 

ASSEMHJY, YK) X) FIRST MIXER. 

1951A.1945A Change W to HP Part Number 08559-60001, Check Digit 3, 

& Below CABLE ASSFMHJY, CAL OUIPUT. 




Page 6-8: 



Figure 6-1 . Mechanical Chassis Parts 



2236A & Below Change item (2), GUSSET, LEFT, to YP Part Number 08559-60032, 

Check Digit 4. 

Change item (3), GUSSET, RIGHT, to IP Part Number 08559-60031, 
Check Digit 3. 



2208A Sc Below 



2019A00441 

& Below 



Change item (1), PANEL, FRONT, to IP Part Number 08559-00001, 
Check Digit 7. 

Change item (2), GUSSET, 1 EF T, to IP Part Number 08559-00005, 
Check Digit 1. 

Change item (3), GUSSET, RIGHT, to IP Part Number 08559-00004, 
Check Digit 0. 

Change item (11), GUIDE RAIL, BOTiaVl to IP Part Number 08559- 
20013, Check Digit 3. 

Change HP Part Number 08559-00028 to IP Part Number 
08558-00081, Check Digit 2, ATIENUAICR BRACKET 

Add IP Part Number 08559-00023, Check Digit 3, BRACKET, 
ATIENUAICR DR SUPPORT. 




Pages 8—17 through S— 23/8-24; DIGITAL NETEB ASSEMBLY A1 

Table 8-1. Digital Panel Meter Assembly A1, Replaceable Parts 

2218\ & Below Replace Table 8-1 with new Table 8-1 (SERIAL PREFIX 221 8A) 

included in this Manual Backdating supplement. 

2208A & Below Change A1A1 to IP Part Number 08559-60032, Check Digit 0. 

Add A1A1MP1, IP Part Number 0380-1047, Check Digit 3, SPACER-HVT- 

ON .25-IN-LG .15-IN-ID. 

1945A00241 ,249t Change A1A2C4 and A1A2C5 to IP Part Number 0160-3914, Check 
258,262,265,277 ; Digit 1, CAPAOKR-EXD .01UF +-10* 100VDC CER. 

1951A00283.286, Change A1A2L1 to HP Part Number 08559-80002, Check Digit 6, 
288-290,292, COIE, 110 UH. 

295-300; 2003A 

& Below 

Figure 8—5. Digital Panel Meter Assembly Al, Component Eocations 

221 8A & Below Replace Figure 8-5 with new Figure 8-5 (SERIAF PREFIX 221 8A) 

included in this Manual Backdating supplement. 

Figure 8-6. Digital Panel Meter Assembly Al, Schematic Diagram 

221SA. & Below Replace Figure 8-6 with new Figure 8-6 (SERIAF PREFIX 2218A) 

included in this Manual Backdating supplement. 

1945A00241 ,249. Mate the following changes in function block (C); 

258,262,265,277; Change C4 and C5 to .01UF. 

1951A00283,286, Change LI to 110 UH. 

288-290,292. 

295-300; 2003A 

(s Below 




TABLE 8-1. DIGITALPANELMETER ASSEMBLY A1,REPLACEABLEPARTS(SERIALPREFIX2218A) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AlAl 


QQ5S9-60072 


a 


1 


FREQUENCY DISPLAY ASSEHBl Y 
DPM DISPLAY 


2Q460 


08559-60072 


At A1DS1 


1990-0693 


7 




DISPLAY HUM SCG l-CHAR ,3 H 


20480 


1DC.1 -3533 


A1A1DS2 


1990 -0693 


7 




DTSPlAY NUM SER 1 CHAR .3 H 


28480 


1D81-3533 


A1 A1DS3 


1990-0693 


7 




DISPLAY-NUH -SFG 1-CHAR .3 H 


28480 


10C1 -3533 


AlAtDSA 


t790-0693 


7 




DTHPLAY-Nim-CEG 1 CHAR ,3 H 


28480 


IDS 1-3533 


A1 AIDSS 


1990-0693 


7 




DISPI.AY-NUM -SEG 1-CHAR .3 H 


28480 


IDS 1-3533 


A1A1XDS1 


12000834 


5 




SOCKET -1C lO-CONT DIP DIP SLDR 


2A480 


1200-0B34 


AlAtXDS? 


1200-0834 


5 




SOCKET -1C lO-'CONT DIP DIP 51 DR 


28480 


1200-0834 


A1A1XDS3 


1200-0834 


5 




SOCKET-IC 10 CONT DIP DIP SLOR 


2B480 


12O0-OB34 


A1 A1XDS4 


1200-0834 


5 




SOCKFT-IC 10-CONT DIP DIP SI..DR 


28480 


1200 -0B34 


AtAtXDSS 


1200-0834 


5 




SOCKET 1 C 1 0 CONT DIP DIP SLOR 


28480 


1200-0836 


At A2 


08SS9-6Q033 


1 


1 


DPM DRIVER 


211480 


IB559 -60033 


A1A3C1 


0160 2220 


0 


1 


CAPACITOR FXD 1200PF +-5X 300VDC MICA 


28480 


0160-2220 


At A2C2 


0160-3402 


2 


1 


CAPACITOR-FXD UIE +-5%f.0VDC HCT-POLYC 


28480 


0160 3402 


A1A2C3 


0140-0200 


0 


1 


CAPACITOR FXD 370PF -1- 5% 300VDC HICA 


72136 


DM15F39U0300UV1CR 


At A2C4 


0160-3751 


4 


2 


CAPACITOR-FXD 2200PF -t--5X 50VDC CER 


28480 


0160-3751 


A1A2C5 


0160 3751 


4 




CAPACITOR FXD 220QPF 5%50yDC CER 


2B4B0 


0160-3751 


AtA2C4 


0160-3661 


5 


1 


CAPACITOR-FXD .lUF +-5% 50UDC MET POl.YC 


28480 


0160 -3661 


AtA2C7 


OlRO-0197 


a 


1 


CAPACITOR-FXD 2,2UF+-10% TOVDC TA 


56289 


150D225X9020A2 


AlA2Ca 


0180-1746 


5 


2 


CAPACITOR-FXD tSUr-f-10% 20VDC TA 


56289 


150D1S6X902QFI2 


AtA2C9 


0180 2208 


6 


1 


CAPACITOR FXD 220UFf-t0% lOVDC TA 


56289 


15D0227X9010S2 


A1A2C10 


0180-1746 


5 




CAPACITOR-FXD 15lJ^-^-10% 20VDC TA 


56289 


150niS6X7«20P2 


AtA2C1 1 


0160-3877 


7 


? 


CAPACITOR-FXD -OIUF ♦■••20% lOOVDC CER 


28480 


0160 3R79 


A1A2C12 


0160-0127 


2 


1 


CAPACITOR-FXD lUF +-20% 25UDC CER 


28480 


0160-0127 


AtA2C13 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20% lOOVDC CEX 


28460 


0160-3879 


AtA?C»t 


1911-0050 


3 


1 


DIODF SWITCHING 80V 200MA TNR DO-35 


28400 


1901 -0050 


A1A2J1 


1251-4797 


4 


1 


CONNECTOR 10 PIN rt POST TYPE 


28480 


1251-4797 


At A2L1 


08559-80010 


6 


1 


COIL, 540UH 


28400 


08559 80010 


A1A2L2 


9140 0129 


1 


1 


INDUCTOR RF-CLI MLD 220UH 5% .166DX,385IG 


28480 


9140-0129 


At A2L3 


9100-1641 


0 


1 


INDUCTOR RF-CH MID 240UH 5% .166DX.3P.5LG 


28480 


91 00 1641 


A1A2Q1 


1854-0404 


0 


1 


TRANSISTOR NPN RT TO-18 PD=360MU 


28480 


1854-0404 


At A2Q2 


1053- 0281 


9 


1 


TRANSISTOR PNP 2N2907A SI TO 1 8 PD=400MU 


0471 3 


2M2907A 


A1A203 


1855-0420 


2 


1 


TRANSISTOR J FET 2N4391 N CHAN D-MODE 


01275 


2X4391 


A1A2Q4 


1654-0071 


7 


1 


TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28400 


1B54 0071 


AtA2Rt 


081 1 -0696 


1 


1 


RESISTOR 91K 1% . 1 25U PUU TC = 0-* 5 


28480 


0811-0696 


At A2R2 


0811-0640 


5 


3 


RESISTOR lOOK .01% .125U PUU TC=0+-10 


2B480 


0B11 0640 


A1A2R3 


0757 0460 


1 


1 


RESISTOR 61. 9K 1% .125U F TC=0+-100 


74546 


C4 1/8 T0-6192-F 


At A2X4 


0698-3162 


0 


1 


RESISTOR 46. 4K 1% .125U F TC=0+-100 


24546 


C4 1/8-T0-4642-F 


A1A2R5 


0678-3155 


t 


1 


RESISTOR 4.64K 1% .125UF TC=O+-t0t 


74546 


C4 1/8-T0-4641 F 


At A2«A 


2100-1738 


9 


1 


RFSISTOR-TRMR lOK 10% C TOP-ADJ 1 -TRN 


73138 


02PR1CK 


A1A2R7 


2100 -2655 


1 


1 


RESISTOR-TRMR lOOK 10% C TOP-ADJ 1 TRN 


73138 


82PR100K 


AtA2R8 


0757-0442 


9 


2 


RESISTOR lOK 1% .125W F TC»0+-100 


24546 


C4- 1/8-T0-1002- F 


A1A2R9 


0757-0442 


9 




RCSISTOR ICK 1% .125U F TC»0+ 100 


24546 


C4-1/8-T0-1002 F 


At A2R1R 


0757-0274 


5 


1 


RESISTOR 1.21K 1% .125W F TC»0+100 


24546 


C4 l/B-TO-1211 -F 


A1A2R11 


0757-0280 


3 


1 


RESISTOR IK 1% .125W F TCsOf-100 


24546 


C4 1/e-TO-lOOl -F 


A1A2R12 


0757-0438 


3 


2 


RESISTOR 5. UK 1% .1?5W F TC»0+“100 


74546 


C4- 1/8-T0-5111-F 


AtA2R13 


0698-3136 


8 


1 


RESISTOR 17. 8K 1% .125W F TC*0^-100 


24546 


C4-1/8-T0-1782 F 


At A2R14 


0757-0416 


7 


1 


RESISTOR 511 1% .125W F TC«0+-100 


24546 


C4 1/8-T0-511R-F 


AtA2R15 


0698-3442 


9 


1 


RESISTOR 237 1 % .125W F TC=Of-100 


24546 


C4-1/8-T0-237R -F 


A1A2tl6 


0757-0438 


3 




RESISTOR 5. UK 1% .125W F TC»0+-10Q 


24546 


C4-1/B-T0 5111-F 


AIA2R17 


0698-3438 


3 


j» 


RESISTOR 147 1% .125U F TC=0+-100 


24546 


C4- 1/B-T0-147R F 


At A2R18 


0757-0279 


0 


1 


RESISTOR 3.16K 1% .125W F TC*0+-10Q 


24546 


C4- 1/8-TO- 3161-F 


A1A2R19 


0698-0085 


0 


1 


RESKSTOR 2.61K 1% .t25« F TC»0+-100 


24546 


C4-1/B-T0-24U-F 


AIA2R2R 


0698-3438 


3 




RESISTOR 147 1% .125« F TC*0+-100 


24546 


C4 1/0--TO-147R-F 


A1A2R21 


0SlI-064i 


5 




RESKSTOR lOOK .01% .125U PWU TC-0+-10 


28480 


0811-0640 


AlA2t22 


0811-0640 


5 




RESISTOR lOOK .01% .125W PUU TC»0+-10 


28480 


OB1 1 0644 


AtA2TRl 


1251-0600 


0 


1 


CONNECTOR-SCL CONT PIN 1 . 14-HM-BSC-SZ SQ 


2848 0 


1251-0600 


A1A2U1 


1826-1058 


3 


1 


1C OP AMP CP 8-TO-99 PKG 


28480 


1826-1058 


A1A2U2 


1826-0588 


2 


1 


IC CONV 16-DIP-P PKG 


1 7856 


LD120CJ 


AtA2U3 


1826-0587 


1 


1 


1 C CONV 18-DIP-P PKG 


1 7856 


L8121CJ 


A1A2U4 


1820-1903 


5 


1 


1 C DRVR TTL DSPL DRVR 


07263 


9368PC 


AtA2US 


1010-0347 


6 


2 


NETUORK-RES 0-SIP2.2K OHM X 4 


01 121 


208B222 


A1A2U6 


1810-0347 


8 




NCTUORK-RCS B-8IP2.2K 0«M X 4 


01121 


2088222 


A1A2VRt 


1912-0625 


0 


1 


DIODE-ZNR 1N629 6.2W 5% DO-7 PD-.2SU 


0471 3 


1N829 


AtA2V82 


1902-31 49 


9 


1 


DIODE-ZNR 9.09V 5% 00-35 PD-.4M 


28480 


1902-3149 


A1A2VR3 


1902-3024 


9 


1 


DIODE-ZNR 2.87V 5%DO-7 P0-.4U TC— .07% 


28480 


1902-3024 


A1A2V84 


1902-1286 


1 


1 


DIODE-ZNR 1N5342B 6.8V 5X PD«5U TC-f200X 


0471 3 


1NS3428 


AtA2XA1 


1251-3403 


7 


1 


CONNECTOR-PC EDGE tO-COHT/ROU 2-ROWS 


28480 


1251-3403 



See introduction to this section for ordering information 
*Indicates factory selected value 























A1A2 

DPM DRIVER 
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FIGURE85. DIGITALPANELMETER ASSEMBLY AI,COMPONENTLOCATIONS(SERIALPREFIX2218A) 















NOTES: 




1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS iSti 
CAPACITANCE IN MICROFARADS OiF) 
INDUCTANCE IN MICROHENRIES (/iH) 

3. U6R3 (PINS 5 AND 6) IS NOT USED. 

4. THERE IS A 1 VOLT VOLTAGE DROP 
ACROSS L3 THUS VOLTAGE SUPPLIED 
TO DPM CIRCUITRY IS+5V. 



5. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


ISm 


DPM INPUT SIGNAL 
DPM ANALOG GND 
DPM DIGITAL GND 
DPM SIGNAL GND 






SERIAL PREFIX: 2218A 



FIGURE M. DIGITAL PANEL METER ASSEMBLY A1. SCHEMATIC DIAGRAM (SERIAL PREFIX 2218A) 




















Pages 8-25 through 8-49/8-50: FROm WITCH ASSEMBLY R2 
Figure 8-10. Front Snitch Assembly A2, Exploded View 



2208A & Below 

2109A00441 
& Below 

Table 8-2. Front 
2208A 4 Below 



Delete Figure 8-10. 

Add HP Part Numba* 08558-00021, Check Digit 0, FT A TE LEVEL, 
RH (SI). 

Switch Board Assembly A2A1, Replaceable Parts 

Replace Table 8-2 with new Table 8-2 (SERLVL PREFIX 2208A) 
included in this Manual Backdating supplement. 




TABLE 8-2. FRONT SWITCH BOARD ASSEMBLY A2, REPLACEABLE PARTS (1 OF 2) (SERIAL PREFIX 2208A) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A? 


03SS9- 60043 


1 


1 


FRONT PANEL GUITCK ASSEHOLY 


2048Q 


08559 -60043 




1901*0033 


2 


1 


DlOOr CEN PRP inOV 200HA DO 7 


20480 


1901 -0033 




1901-0050 


3 


4 


DIODF -SWITCHING 80V 200MA 2NS DO-35 


26480 






1901-0051 


3 




OlODC- SWITCHING BQW 200HH 2ND »0-35 


20480 


1901-0050 




1701-0050 


3 




DIODF SWITCHING 80V 200HA 2NG DO-35 


2B480 




A2CRS 


1901-0051 


3 




SIODr-SUITCHINC BOV ZOOHA ZNf. 00-3S 


20400 


1901-0050 


A2J1 

A2J2 

A2J3 


1200-0508 


0 


1 


PART OF W1 
PART OF M2 

SOCKET- IC 14 -CONT DIP SLDR 


26480 


1201-0508 




0757-0447 


4 




RESISTOR 16. 2K IX .125W F TC»0+-100 


24546 


C4- 1/8-T0-1622-F 




2100-3633 


7 


1 


RrSISTOR VAR CONTROL CR 111 tOX LIN 


28480 


00-3633 






1 


2 


RESIGTOR-VAR CONTROL CCP lOK JOX LIN 


01 121 


Hn4C024S103llZ 




2100-3332 


3 


1 


RESISTORTRHR lOK ZOX CC TOP-ADJ 1 TRN 


28400 


2100 -333? 


APRS 


07 57-0 4 44 


1 


1 


RESISTOR IZ.IK IX .1Z5U F TC-0.-100 


24546 


C4- 1/8- T0-1?1?-F 




21 00' 3765 


0 


1 


RCSISTOR-VAR CONTROL CC? 500 tOX LIN 


01121 


WP46O248S01U7 




?1 00-37B6 


1 


1 


RESISTOR -VAR CONTROL CCP lOK 20X lOCW 


01)21 


UP4C024S103R7 


A2«e 


0757-0260 


3 


1 


RESISTOR IK IX . 1Z5U F TC*0. 100 


24546 


C4 1/B-TO-lOOt-F 


A2R9 

APR10 


0757-0317 


7 


1 


NOT AOniCNED 

RESISTOR 1.33K IX .125W F TC-Os 100 


2 4546 


C4 -1/8-T0-1331-F 


APRll 


2100-3744 


1 




RESISTOR-VAR CONTROL CCP lOK lOX LIN 


01121 


UP 460248103(17 


A261 


3101-2213 


0 


1 


REFERENCE LtVEi SWITCH 
(SEC A2 SWITCH PARTS) 
ANPLITUDE SCALE SWITCH 


28480 


3101-2213 


A?&3 

A2S4 

A2S5 

A2S6 


3101-2376 


6 


1 


SWEEP TIHE SWITCH 

(SEE A2 SWITCH PARTS) 

SHEEP TRIGGER SWITCH 
(SEE A2 SWITCH PARTS) 

RESOLUTION BW SWITCH 
(SFE A2 SWITCH PARTS) 

FREQ SPAN/DIV SWITCH 
(SEE A2 SWITCH PARTS) 

SWITCH P8 6-STATIQN lOHN C *C SPACING 


28480 


3101-2376 








2 


SW1TCH-P8 DPDT ALTNC .2SA 115VAC 


284R0 


3101-2124 


A2S9 


3101-2124 


2 




EWiTCH-PB DP5T ALTNC .ZSA IISVAC 


28480 


3101-2124 


A2VR1 


1902-3172 


8 


1 


BIOSE-ZNR IIV ZX BO-35 PB-.4W TC-*.0LZX 


28480 


1902-3172 




08559-60004 


6 


1 


RIBBON CABLE, BPH/REAR SWITCH 


28400 


08559-60004 


A2U2 


QB559-6Q003 


5 


1 


RIBBON CABLE, FRONT SWITCH 


28400 


00559-60003 




1200-0010 


9 


2 


SOCKET -TUBE 2 'CONT 


20480 


1200-0010 


A2X92 


1200-0010 


9 




SOCKET-TUBE 2-CONT 


28480 


1200* 0010 




1410-0006 


8 


8 


A2 SWITCH PARTS 

BALL-BRG TYPE .1875-DlA GRAK-50 8CT 


78707 


CRADE 50 




08565-20047 


3 


4 


BUSHING (81 ,83,64, S5,S6) 


28480 


18565-20049 






2 


1 


BUSHING, SLOTTED (S6) 


28400 


08558-20089 




1490-0841 


7 


1 


COUPLER, (SI) 


28480 


1470-0641 




00558-00022 


1 


1 


CRANK, SLOTTED (81) 


28400 


08558-00022 




00559-00012 


0 


1 


DETENT, ATTENUATOR (81 > 


26480 


•8559-00012 




08558-0 0 020 


9 


1 


DETENT PLATE (81) 


28480 


eesse-00120 




06565-00006 


0 


1 


DETENT, SWEEP TIHE (83) 


20480 


•8565-00006 




00558-00 025 


4 


1 


DETENT, RESOLUTION BW (S5) 


28480 


08556-00025 




06558-00024 


3 


1 


DETENT, SWEEP TIHE (83) 


28480 


085 56-0 0 024 




00558-00026 


5 


1 


DETENT, SHEEP TRIGGER (84) 


28400 


06558-00026 




08558-20088 


1 


1 


GEAR, 2IT (81) 


28480 


08558-20088 




1430-0036 


6 


1 


GEAR, HETER, 16T 32DP (61) 


71041 


6462Y(NOD> 




08558-20058 


5 


1 


HUB, COUPLING (SS, 66) 


26480 


•8558-20058 




00559-60 060 


4 


4 


HUB, DRIVE (81, S3, 84) 


26480 


08559-60060 




08558-20057 


6 


2 


HUB, DRIVE (S5, 66) 


28480 


08558-20059 




00558-20062 


1 


1 


LOCKOUT, FIXED (61) 


28480 


08558-20062 




08558-20061 


0 


1 


LOCKOUT, ROTATING (81) 


26480 


•8558-20 061 




2950-0006 


3 


1 


NUT, HEX 1/4-32 (81> 


28480 


20604006 




08559-20007 


5 


4 


NUT -HEX, SPACER (51, 33, S4, S6) 


28400 


OeS59-20«07 




1480-0367 


1 


10 


PIN, DOWEL, .062DIA (91, 64, 85, 86) 


28400 


1401-0367 




1480-0059 


0 


1 


PIN, ROLL .062DXA (81 > 


28460 


I48I-0Q59 




00556-00021 


0 


1 


PLATE LEVEL, POT (81) 


28480 


08558-00021 




08558-20043 


8 


1 


ROTOR ASSY, ATTENUATOR (81) 


28480 


08558-20043 




08558-40 005 


4 


3 


ROTOR, DOU8LE CONTACT (81, 64, 86) 


28480 


08558-40005 




08558-20066 


5 


1 


ROTOR, FREQ SPAN (86) 


28480 


•8558-20066 




00558-20108 


6 


1 


ROTOR, SWEEP TIHE 


28480 


08558-20108 




0510-0015 


0 


3 


RTNR-R .125 OD (83, 85) 


28480 


0510-0015 




0510-0053 


6 


2 


RTNR-R .168 OD (81) 


28480 


051 9-0053 




1410-1060 


4 


5 


8PR CPR .leeLQ (81, 83, 84, 35, 86) 


28480 


1410-1860 



Sec introduction to thu section (or ordering information 
'Indicates factory selected value 











TABLE 5 . 2 . FRONTSWITCH BOARD ASSEMBLY A2, REPLACEABLE PARTS (2 OF 2) (SERIAL PREFIX2218A) 



HP Part 
Number 


e 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


08559- ?000*> 


7 


1 


siiArr, Daivc, aiitnuator <5ii 


?B4W0 




0OSS9-2001S 


2 


1 


SHArr, FRrq cpan (S6> 


20400 


•nr.*.7 *2001? 


Q8559-2004O 


2 


1 


HHAri, rixro, arr i evfi inn 


10400 


oov.7 20 046 


08556-20 055 


2 




siiAfT. HAN surrr ts4) 


20400 


BP'. 50 2005S 


005^5-20045 


7 


■1 


ctiArT, Rnr ».rvr.i isi> 


1840 fl 


20045 


00559-2001# 


0 




SHAri, REF LEVn FINE (Jll ) 


20400 


08557-20010 


00559- 200n 


1 


1 


r,KAFT» aCGOlUTtON BU <S5> 


PG4O0 


08559 20011 


08558-20 049 


4 


1 


GHArt, SWFFP TlNf (S3) 


20400 


•Pr.Sfl 20049 


08558-20048 


3 


1 


SHAFT, Gwrrp IRinCfR <G4) 


28400 


08558 20048 


0.481-0413 


5 


3 


SPACFR 1.2501 .1141D (SI > 


20480 


0381 0413 


0380-0411 


3 


14 


BPACrn .5001- .11410 (SI; r>z, 54 , S5, 


28480 


0300-0411 


08558-20139 


3 


1 


SPACER ROTOR 


28400 


011558 20139 


1460 0623 


0 


4 


SPR OCR .IROOO (m, S3, 54, , Gi6> 


20480 


14/.O-0623 


1460-0532 


0 


1 


SPR CPR .5400D (51) 


20400 


1460-153? 


1460-0537 






SPR TRS 1 .lOOLC: (S4) 


20400 


1460-0537 


1460-1376 


2 




SPR TRS 1.4761G (S6) 


20400 


1460- 1376 


08558-00053 


8 




STOP ARM TRinCER (R4V 


28480 


08558-00053 






■ 


A? MIBCELLANEOUS PARTS 






2190-0016 


3 




UABlirR IK INTI T T/n TN , 5V7 II B 


20400 


2191-0016 


2190-0019 


6 


14 


UASUER LK HLCl NO. 4 .115 IN ID 


2P48C 


2190 0019 


2190-0067 


4 


1 


UABUCR-LK INTI T 1/4 IN , IN -ID 


20480 


2190-0067 


2190-0390 


6 


1 


WASHER -FL NM 1/4 IN .26 IN ID .56? IN CD 


204BO 


2190 0390 


2190-0724 


0 


8 


UABUrR LK 8 2 CTBK EXT T NO. 4 .116 IN TD 


2O4R0 


2190-0724 


2200-0103 


2 


1 


SCREW MACH 4 40 . 25 I N LG PAN HD -PD7.T 


20480 


??00 0103 


2200-0117 


0 


3 


SCREW HACh 4-40 1 TN-LG PAN :ID-P071 


28480 


22004)119 


2200-0125 


8 


1 


SCRFW MACH 4-40 1.5 IN-LG PAN-HD-P07I 


28480 


22004)125 


2200-0140 


7 


2 


SCREW MACH 4 4Q . ,15 If LG 100 DEG 


20400 


2200- 0140 


2200-0149 


6 


2 


SCREW MACH 4-40 ,675-IN LC PAN HD-P071 


28480 


22000140 


2200-0151 


0 


3 


SCREW MACH 4 40 .75 IN-IG PAN-IID-POZI 


28480 


22004)151 


2200-0153 


2 


1 


SCRFW MACH 4-40 ,875 -IN-lG PAN-HD-PO?! 


28480 


22000153 


2200-0155 


4 


1 


SCREW MACH 4-40 1 1 N-LG PAN IID POZ ■ 


20400 


?2Q0 0155 


2200-0164 


3 


4 


SCREW MACH 4-40 ,18G IN-LG UNCT 82 DEG 


28480 


220(M)164 


2200-0165 


6 


6 


SCRCU-MACH 4-40 .15-IN-IG 82 DEG 


28480 


22000155 


2200-0168 


9 


3 


SCREW MACH 4-40 .438 -IN-LG 82 DEG 


28480 


22000168 


2200-0509 


2 




SCREW MACH 4 -40 1.625 IN- 1 G PAN-1 ID P02I 


28480 


22000609 


2200-0781 


2 




SCRCU MACH 4-40 2.75-IN- LG PAN~HD-Pn71 


28480 


22000781 


2260-0001 


5 




NUT-HFX-DBL-CHAM 4 40-TllD ,094-IN-THK 


284S0 


2260-0001 


2260-0002 


6 




NUT-HEX-DBL-CHAM 4-40-THD . 062-IN-THk 


28480 


2260-0002 


3030-0007 


5 




SCRFU-SET 4-40 ,125-IN-LC SMALL CUP-PT 


28480 


30300007 


3030-0051 


9 


2 


SCREU-SET 4-40 ,094-IN-LC SMALL CUP PT 


28480 


30300061 


3030-0145 


2 


4 


SCREU SET 6- 32 ,1 25 IN-LG FLAT PT Al Y 


28480 


30300146 


3050-0011 


3 


1 


WASHER-FL NM NO. 5 .13 -IN i . 25-IN-OP 


78400 


3050- 0011 


3050-0017 


7 


4 


UAGHCR-FL HTLC 1/4 IN .26-tN-lD 


2S480 


3050-0017 


3050-0032 


8 


1 


UASHER-FL MTLC NO. 8 ,189NO 


2B480 


3050-0032 


3050-0105 


6 


11 


UACHFR-FL MTLC NO. 4 ,125-IN-ID 


20480 


3050-0105 


3050-0124 


9 


5 


UASHER-FL MTLC NO. 5 .13 .IN-ID 


28480 


3050*0124 


08559-00022 


2 


1 


MYLAR CABLE SHIELD 


284S0 


06559-00022 



See introduction to this section for ordering information 
•indicates factory selected vaiue 




















Pages 8-^1 through 8-65/8-66: YIG-TUMED OSCILLATOR ASSEMBLY A6 

Table 8-3. BF Section, Replaceable Parts 



2240A & Below 



2236A & Below 



1951A00285 

& Below 



1951A.1945A 

i Below 

190 9 A & Below 



Add A5MP3, IP Part Number 08559-20041, Check Digit 7, COVER, 2ND 
L.O. 

Under Miscellaneous Parts: 

Change the quantity of IP Part Number 2200-0119 from 7 to 9. 
Delete HP Part Number 2200-0156. 

Change A5 to HP Part Number 08559-60005, Check Digit 7. 

Change A5MP2 to IP Part Number 08559-20002, Check Digit 0, CAVITY 
BLOCK. 

Change A6 to IP Part Number 5086-7301, Check Digit 5. 

Add HP Part Number 08559-00033. YTO SHIELD. 

MOTE 

The following components have preferred replacements; A5C4 and 
A5L2. If the instrument does not contain the preferred 
replacement values, as shown in this Replaceable Parts list and 
Schematic in the Manual, then both components should be changed 
at the same time. 

Change A5CR2 and A5CR3 to IP Part Number 0122-0078. Check 
Digit 2, DIODE- VVC BVR=30V Q=225-MIN. 

Change A5L3 to IP Part Number 08559-00020, Check Digit 0, 

COUPLING ICCP INPUT. 



Figure 8-21. 2nd Converter, Coaponent Locations 

2236A & Below Delete Front YIG Mounting Bracket, IP Part Number 08559-00035. 

Delete Rear YIG Mounting Bracket, IP Part Number 08559-00036. 

NOTE 



Prior to 2236A serial prefix, the YIG-Tbned Oscillator 
Assenbly A6 was aounted to the side gusset. 

Figure 8—22. YIC-Tuned Oscillator Assembly A6 and Shielded Coaponents 

2236A & Below Delete Figure 8-22. 

Figure 8—25. RF Section, Schematic Diagram 

2236A i Below Replace appropriate sections of Figure 8-25 with new P/O Figure 

8-25 (SERIAL PREFIX 2236A) included in this Manual Backdating 
supplement . 





P/OFIGURE8-25. RFSECTION,SCHEMATICDIAGRAM(SERIALPREFIX2236A) 




Pages 8-67 through 8-81/8-82: FREQOEMCT COITROL ASSEMBLY A7 

Table 8-4. Frequency Control Assembly A7i Replaceable Parts 

2236A & Below Replace Table 8-4 with new Table 8-4 (SERIAL PREFIX 2236A) 

included in this Manual Backdating supplement. 

2208A & Below Make the following changes to new Table 8^ (SERIAL PREFIX 

2236A): 

Change A7 to tP Part Number 08559-60021, Check Digit 7. 

Add A7C1 and A7C2, tP Part Number 0180-2208f Check Digit 6, 
CAPACnOR-TXD 220UF +-10X 10VDC TA. 

Add A7C11, IP Part Number 0160-2055, Check Digit 9, CAPAOIDR- 
EXD .01UF +80-20* lOOVDC CER 
Delete the following: 

A7C13, A7C14, A7CR8. A7CR9, A7Q19. and A7Q20. 

Change A7R30 to IP Part Number 0698-3428t Check Digit 1, 
RESISTOR 14.7 1 % . 125W F TC=0+-1 00. 

Change A7R31 to IP Part Number 0757-0199t Check Digit 3, 
RESISTOR 21. 5K 1%.125W F TC=0+-100. 

Add A7R98, IP Part Number 0757-0465, Check Digit 6, RESISTOR 
100K 1%.125W F TC=0+-100. 

Delete the following: 

A7R100, A7R101, A7R102. A7U12, and A7VR1. 

Add A7W1, IP Part Number 8159-0005. Check Digit 0, WIRE 22AWG W 

PVC 1X22 80C. 

2004A & Below Delete A7R99. 

Figure 8-28. Frequency Control Assmbly A7, Coaponent Locations 

2236A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFIX 2236A) 

included in this Manual Backdating supplement. 

2208A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFIX 2208A) 

included in this Manual Backdating supplement. 

Add the following to Figure 8-28 (SERIAL PREFIX 2208A): 

Add C12 between TP2 and the negative (-) side of C8. 

Add R99 to the left of TP7. 

2004A & Below Delete A7R99. 

Figure 8-29, Frequency Control Assembly A7, Schematic Diagram (1 of 2) 

2236A & Below Replace Figure 8-29 (1 of 2) with new Figure 8-29 (1 of 2) 

(SERIAL PREFIX 2236A) included in this Manual Backdating 
supplement. 

2208A & Below Make the following changes to Figure 8-29 (1 of 2) (SERIAL PREFIX 

2236A): 

Change A7 to IP Part Number 08559-60021. 

In function block (A), add R98, 100K, as follows: 

Open the FM/MAIN lice at the left side of R33. 

Connect one side of R98 to the left side of R33« 

Connect the other side of R98 to the FM/MAIN line. 




Figure 8-29. Frequency Control Assembly A7, Schematic Diagram (1 of 2) (COg~'~) 

2004A & Below Make the following changes in function block (A): 

Delete R99. 

Connect pin 7 of U10B to pin 10 of U10C. 

Figure 8-29. Frequency Control Assembly A7, Schematic DiagraH (2 of 2) 

2236a & Below Replace Figure 8-29 (2 of 2) with new Figure 8-29 (2 of 2) 

(SERIAL PREFIX 2236A) included in this Manual Backdating 
supplement. 

2208A & Below Make the following changes to Figure 8-29 (2 of 2) (SERIAL PREFIX 

2236A): 

Change A7 to FP Part Number 08559-60021. 

Replace function block (E) with P/O Figure 8-29 (SERIAL PREFIX 
2208A1 included in this Manual Backdating supplement. 

In function block (G) , delete C14 and R102. 




TABLE &4. FREQUENCY CONTROL ASSEMBLY A7, REPUCEABLE PARTS (1 OF 3) (SERIAL PREFIX 2236A) 



Reference 

Designation 


HP Part 
Number 


A7 


00557 -6006n 


A7C.3» 


0180-0291 


A7C4 


01R0-2141 


A7C5 


0160-3457 


A7C6 


Q160-40R4 


A7C7 


0180-0197 


A7C0 


0180* 2207 


A7C9 


0180-1746 


A7C10 


BIRO- 1746 


A7C12 


0180-0291 


A7C13 


0160-4004 


A7C14 


0 1 40-0198 


A7CR1 


1701-0040 


A7CR2 


1701-0040 


A7CR3 


1701 0050 


A7CR4 


1901-0041 


A7CRS 


1901-0040 


A7CR6 


1901 -0040 


A7CR7 


1701- 0040 


A7CRB 


1901-0510 


A7CR9 


1701-051B 


A7J1 


1251-4700 


A7L1 


0R5SO-O0011 


A7L2 


0flS58'8Qll 1 


A7Q1 


1854-0637 


A7Q2 


1854-0637 


A7Q3 


1853-0213 


A704 




A7QS 


1855-0251 


A7Q6 


1854-0404 


A7Q7 


1854-0023 


A708 


1854-0637 


A7Q9 


1853-0281 


A7Q10 


1855-0421 


A7Q11 


1853-0281 


A7Q12 


1853-0281 


A7Q13 


1855-0421 


A7Q14 


1853-8281 


A7Q1S 


1055-0417 


A7Q16 


1854-0637 


A7Q17 


1853-0314 


A7Q18 


1854-0414 


A7Q19 


1855-0278 


A7Q20 


1855-0420 


A7R1 


0698-3260 


A7R2 


0690-3160 


A7R3 


0757-0280 


A7R4 


0698-3260 


A7RS 


0698-3260 


A7R6 


0757-0465 


A7R7 


0757-0438 


A7R8 


0 757- 0465 


A7R9 


0678-3260 


A7R10 


0757-0465 


A7R11 


0757-0465 


A7R12 


0757-0442 


A7R13 


0757-8442 


A7R14 


0699-0903 


ATRtS 


0699-0903 


A7R16 


0699 - 0903 


A7R17 


0699-0903 


A7R1B 


6698-3456 


A7R19 


0698-3442 


A7R20 


8 757- 0 442 


A7R21 


1757-8442 


A7R22 


0757-8441 


A7R23 


0757-8438 


A7R24 


0757-8123 


A7R25 

1 


0757-8419 



Description 



Mfr Part Number 








rarouiNCY controi poaro 

CAPACITOR -FXO UIFe-lOX aSVW. TA 
CAPACITOR rxo S.liir» tox ftOWOC TA 
CAPACITOR FXD ?OOOPF ♦ lOX 25RWDC CFC 
CAPACITOR FXO .U»F ♦ SOX SOVDC CCR 
CAPACITOR FXn 2.PUF+-TDX SOVDC TA 

CAPACITOR FXO IOm»r*-tOX lOVDC TA 
CAPACITOR -FXO lfiUF*-tOX ?OVOC TA 
CAPACITOR rXD 1 0X POVDC TA 

CAPACITOR FXD 10r>-lOX 35W0C TA 
CAPACITOR FXD . UJF ♦ 20X 50VOC CFR 

CAPACTTOR-FXD 200PF ♦ -5X 3P0V0C MICA 

OrOOF SUITCHINC, SOW ftOHA 00-35 
oioor SWITCHING 38W 50«A PNC PO 35 
DinOC-SMITCHIHG SOW ?00MA 2NS D0*3!> 

DIOOr SWITCHING 30W SOMA PNC. 00-35 
OIOOF SWITCHING 30W SOMA 2NS 00 35 

DIOOr -SWITCHING 30V SOMA PNC DO 35 
OlOOr- SWITCHING 30V SOMA PNS DO 35 

oinor SM SIC schottky 

OlOOF-SM SIC SCHOTTKY 

CONNCCTOR 3-PIN M POST TYPF 

FtLTCa, COU, OLUF 
FILTFR« COIL» OLUF 

TRANSISTOR NPN PMP217A 51 TO-5 PO-OOOMW 
TRANGISTOR NPN 2NP219A SI TO-S PO-OOOMW 
TRANSISTOR PNP PN4236 SI TO-S PO-IW 
NOT ASSIGNFO 

TRANSISTOR HOSFFT M CHAN C MOOC TO 39 SI 

TRANC1SI0R NPN 81 TO-18 P0*3A0MW 
TRANSISTOR NPN 51 TO 10 PD-360MW 
TRANSISTOR NPN 2NP2I9A SI TO 5 PO-0OOMW 
TRAN&ISTOR PNP 2N2907A SI TO-T0 PO»400MW 
TRANSISTOR J-FtT 2N51I4 P CHAN D-HODF 

TRANSISTOR PNP 2M2907A 51 TO-18 PD-400MW 
TRANSISTOR PNP 2N?9#7A SI TO-10 PD-400MW 
TRANSISTOR J-FCT 2M5114 P-CHAN 0- MODF 
TRANSISTOR PNP 2M2907A SI TO-10 PO*400MW 
TRANSISTOR J-FCT N CHAN 0 MOOT TO-18 SI 

TRANSISTOR NPN 2M2219A 81 TO-5 PD-OOOMW 
-TRANSISTOR PNP 2N2905A 81 TO- 39 PO-AOOMW 
TRANSISTOR NPN SI TO-IB PO-368MW 
TRANSISTOR J-FCT 2N5I16 P CHAN O-MOOt 
TRANSISTOR J-FCT 2N4391 N CHAN D-MODC 

RCSISTOR 464K IX .125WF TC»e*-18P 
RESISTOR 31. 6K IX ,125W F TC«8*-100 
RESISTOR IK IX .125W F TC»0*-It0 
RESISTOR 464K IX .125W F TC«R*-100 
RESISTOR 464K IX .125W F TC»0*-100 

RESISTOR I0DK IX .125W F TC«8*-10t 
RESISTOR 5.11K IX .125W F TC«R^-188 
RESISTOR IlOK IX .125W F TC«R*-10* 
RESISTOR 464K IX .125W F TC»0*-tOe 
RESISTOR lOOK IX .125W F TC-I + -UO 

RCSISTOR lOQK IX .125W F TC»0*-l«fl 
RESISTOR lOK IX .125W F TC-i*“IOe 
RCSISTOR 10K IX .125W F TC-8«*-180 
RESISTOR tOK .IX ,1W F TC»0<-U 
RESISTOR lOK .IX .IW F TC-»*-l« 

RESISTOR l#K .IX .IH F 7C-®«~I0 
RESISTOR IDK .IX .IW F TC»0*-10 
RESISTOR 207K IX .125W F TC»»*-lO« 
RESISTOR 237 IX .125« F TC««»-1I0 
RESISTOR 10K IX .l25Wf TC»l*-lt8 

RCSISTOR lOK IX .125W F TC»R*-iee 
RESISTOR 8.25K 1X .125W F TC-0+-IQ0 
RESISTOR 5.I1K IX .125W F TC-04-10# 
RESISTOR 34. 8K IX .125W F TC»0*-100 
RESISTOR 681 IX .125W F TC«84-10I 



13559-60068 

150DI05X9035AT 

1S00335X9#50H? 

0160-3457 

0160-4004 

150DP25X90PIAP 

U>0D1 07X901 OR? 
150D156X90PODP 
150Dlf.6X9l20»2 
15OD105X90.35AP 
0160 4084 

DM15F201 J0300WV1CR 

1901 0040 
1901 -0040 
1901-0050 
1901-0040 
1701-0040 

1901-1040 

1901-0040 

1901-0510 

1901-0518 



08558-80011 
08558 -80011 

2NPP19A 

2NP219A 

2N4P36 



1f154-«404 

1054- OOP3 
2NPP19A 
2N2907A 
7N51 14 

2N2907A 

2NP907A 

2NS114 

2NP907A 

1055- 0417 

2N2219A 
2N2905A 
1054- 0404 
2N51 1 6 
2N4391 

0698-3261 

C4- l/e-T8-3167 *F 

C4-1/8-T0-lt01 F 

0698-3260 

0698-3260 

C4 l/e-TO-1003 F 
C4- l/e-TO-511 1 -F 
C4- 1/6-T0-IO03-F 

0698- 3260 

C4- 1/6-TO-I003-F 

CO- 1/8-T0-1003-F 
C4 l/8-T8-lt8?-F 
C4-1/8-T0-1002 F 
8699-0903 

0699- 0903 

0699-8903 
0699-0903 
C4 1/8-T0-2873-F 
C4-1/8-T0-237R -F 
C4- 1/8-T8- 1102-F 

C4-1/8-TO-10I2-F 

C41/8-T8-825I-F 

C4-1/8-T0-51I1-F 

0757-8123 

C4 -1/8* T0-681R-F 



See introduction to this section for ordering informttion 
^Indicstes factory selected value 











TABLED, FREQUENCYC0NTR0LASSEMBLYA7, REPLACEABLEPARTS(20F3)(SERIALPREFIX2236A) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7R26 


0757-8277 


9 


? 


RESISTOR 3.16K 12 .125U F TC=fl+ 100 


24546 


C4-l/8-T0-3l6l r 


A7R27 


OOn-3492 


1 


1 


RESISTOR 133 \X 12U R/V TC=0«-2 


211480 


oni 1 3492 


A7R2R 


2100-1753 


8 


1 


RESISTOR TRHR 20 5% VW SIDE AOJ 1 TRN 


20480 


21 0 4- 1753 


A7R29 


0698-3157 


3 


2 


RESISTOR 19. 6K IX .125U F TC=0-*-100 


24546 


V.A 1/8-T0-1962-F 


A7R30 


0757-0442 






RESISTOR lOK tX .125U F TC=0 + -100 


24546 


C4 1/8 TO-1002-F 


A7R31 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC~0+-100 


24546 


C4 1/8-T0-1002-F 


A7R3r 


0678- 3157 


3 




RESISTOR 19.6K IX . 1 25U F TC=:0-* 100 


24546 


C4-1/8-T0-196:* F 


A7R33 


0757-0465 


6 




RESISTOR lOOK IX .1?5U F TC=0+-100 


74546 


C41/8-T0-lfl03-F 


A7R34 


0757-0442 


9 




RESISTOR lOK IX 125U F TC=0f-100 


24546 


C4 1/8-T0-U02-F 


A7R35 


0757-0296 


5 


2 


RESISTOR 6.19K 1% .125W F TC=0+-100 


19701 


Mr4Cl/8-T0-6191-F 


A7R36 


0757-0290 


5 




RESISTOR 6.19K IX .125U F TC*0»-100 


19701 


MF4C1/8-T0-6I91 F 


A7R37 


0757-0401 


a 


1 


RESISTOR 100 IX .125U F TC.=0+-10Q 


74546 


C4 1/0-TO-lOl-F 


A7R3B 


2100-1756 


1 


1 


RESISTOR- TRHR 200 5% VW SIDE AD.7 l-TRN 


28480 


2110 1756 


A7R39 


0 757- 0795 


B 


1 


RESISTOR 75 IX .5U F TC=0-« -100 


1 9701 


MF 1/2-T0- 75R0 -F 


A7R40 


0698-6360 


6 


1 


RESISTOR lOK .IX .125U F TO-0»-'25 


78400 


0698 6360 


A7R41 


0699-0910 


Q 


i 


RESISTOR 12. 4K .IX .IW F TC*0+-10 


2B4Q0 


0699 0900 


A7R42 


0757-0280 


3 




RESISTOR IK IX .12SU F TC=l)i -100 


24546 


C4-1/B-T0-1801-F 


A7R43 


0757-0442 


9 




RESISTOR tOK IX .125U F TC=0+-100 


24546 


C4 l/e-TO-1002 F 


A7R4A 








NOT ASSIGNED 






A7R4S 


Oeil-1003 


6 


1 


RESISTOR 50 IX 12U PU 


2B4O0 


0811-1003 


A7R46 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0-f-10(l 


24546 


C4 l/8-T0-ie02-F 


A7R47 


0757-0424 


7 


1 


RESISTOR I.IK IX .125U F TC=0-t-10fl 


714546 


C4-1/8-T0-lltl-F 


A7R40 


0699- 0903 


3 




RESISTOR lOR .IX .1U F TC=0+--10 


28480 


0699-0903 


A7R49 


0699-0903 


a 




RESISTOR lOK .IX ,1W F TO=Oh-1Q 


20400 


0699-0903 


A7RSI 


0698-0003 


B 


1 


RESISTOR 1.96K IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-1961-F 


A7R51 


0811-1175 


a 


1 


RESISTOR 4.22K IX .125W R/WV TC=04-10 


07008 


KP61-4221-1 


A7RS2 


2100-3123 


0 


1 


RESISTOR-TRHR 500 lOX C SIDE-ADJ 17 TRN 


0211 1 


43P5I1 


A7RS3 


OBtl-3053 


0 


1 


RESISTOR 3.16K IX .125W PWU TC=0+-10 


20940 


114- 1/8' D -3161-F 


A7R54 


0699-0903 


3 




RESISTOR lOK .IX ,1U F TC=0f 10 


20400 


0699-0903 


A7R55 


2100-2851 


9 


2 


RESISTOR-TRHR 2K lOX UU SIDE-ADJ 20 TRN 


02660 


3810P-202 


A7RS6 


0699-0901 


1 


t 


RESISTOR 33. 5K .IX .tU F TC*0+-m 


2B480 


0699-0901 


A7R57 


0 757 - 0 438 


3 




RESISTOR 5.11K tX .125W F TC=0+-100 


24546 


C4 l/a-T0*5111-F 


A7R58 


0757-0440 


7 


1 


RESISTOR 7.SK 1% .125W F TC=0+-100 


24546 


C4-1/8-T8 -7501-F 


A7RS9 


0 698-3153 


9 


1 


RESISTOR 3.B3K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-3C31-F 


A7R60 


0757-0464 


5 


1 


RESISTOR 90. 9K IX .125U F TC=0+-100 


24546 


C4-1/B-TO-9092 F 


A7R61 


0 698-7929 


5 




RESISTOR 9.09K .IX .125W F TC=0-»-50 


1 9701 


nr4Cl/8-T2-9091-B 


A7R62 


0757-0202 


9 


1 


RESISTOR 13. 7K IX .125g F TC«0f-50 


28480 


0757-0202 


A7R63 


0 698-8657 


a 


1 


RESISTOR b.eiK .IX .125W F TC»0+-50 


20480 


6698- 8657 


A7R64 


0698-3532 


B 


1 


RESISTOR 18. 2K .5X .125W F TC=0+-100 


03888 


PME55-1/0-TO-I822-D 


A7R65 


0698-6847 


4 


1 


RESISTOR 6.04K ,5X .125U F TC«0-^-50 


24546 


NC55-1/8 T2 6041-D 


A7R66 


0698 8608 


9 


1 


RESISTOR 4.525K .IX .125U F TC=0+-25 


284110 


0698-8608 


A7R67 


0757-0465 


b 




RESISTOR lOOK IX .125W F TC=0+-100 


24546 


C4 1/B-TO 1003-F 


A7R68 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=Of-100 


24546 


C4-1/8-T0-1I02-F 


A7R69 


0757-0438 


3 




RESISTOR 5.11K IX ,125y F TC»0+-t00 


24546 


C4- l/e-T0-51U-F 


A7R70 


0757-0458 


? 


7 


RESISTOR 51. IK IX .125U F TC«0-^100 


24546 


C4-1/8-T0-5112-F 


A7R71 


0757-0279 


0 




RESISTOR 3.16K IX .125W F TC»0+-100 


24546 


C4-1/8-T0-3161-F 


A7R72 


0757-0438 


3 




RESISTOR 5.11K IX .125W F TC*0+-100 


24546 


C4-1/8-T0-5111-F 


A7R73 


0757-0123 


3 




RESISTOR 34. 8K IX .125W F TC*0+-100 


20480 


0757-6123 


A7R74 


2100-1758 


3 


1 


RESISTOR-TRMR IK 5% UU SIDE-ADJ l-TRN 


28480 


2106-1758 


A7R75 


0757-0463 


4 


1 


RESISTOR 82. 5K IX .125U F TC=0+-tO0 


24546 


C4- l/a-T0-82S2-F 


A7R76 


0757-0462 


3 


2 


RESISTOR 75K IX .125U F TC=0+-100 


24546 


C4-1/8-T6-7502-F 


A7R77 


0757-0462 


3 




RESISTOR 75K 1% .125U F TC=0+-100 


24546 


C4'l/8-T6-7562-F 


A7R78 


0757-0444 


1 


1 


RESISTOR 12. IK IX .125U F TC»0+-100 


24546 


C4-1/8-T0-1212-F 


A7R79 


0757-0442 


9 




RESISTOR lOK IX .125U F TC*0+-100 


24546 


C4-1/B-T6-1062-F 


A7R80 


0757-0289 


2 


1 


RESISTOR 13. 3K IX .125U F TC»Of-100 


19701 


MF4C1/B-T0-1332-F 


A7R81 


0757-0280 


3 




RESISTOR IK IX .125U F TC«0*-100 


24546 


C4 t/e-T6-t061-r 


A7R82 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC«0+-10C 


24546 


C4-1/B-T0-5112-F 


A7R83 


0757-0458 


7 




RESISTOR 51. IK 1% .125U F TC-0+-100 


24546 


C4-1/8-T6-5112-F 


A7R84 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC-04-1CO 


24546 


C4-1/8-T0-5H2-F 


A7R85 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC-04-100 


24546 


C4-1/8-T6-5112-F 


A7R86 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC*0+-100 


24546 


C4-1/B-T6-5ll2-r 


A7R87 


0757-0458 


7 




RESISTOR 51. IK IX .125U F TC»0-»-100 


24546 


C4' I/8-T6-5H2-F 


A7R88 


0757-8465 


b 




RESISTOR IflOK IX .125W F TC*0+-100 


24546 


C4-1/8-T6-1663-F 


A7R89 


0757- 0465 


6 




RESISTOR lOOK IX .125U F TC»04-100 


24546 


C4- 1/8-T8-1063-F 


A7R90 


0757-0465 


b 




RESISTOR lOOK IX .125U F TC*0+-100 


24546 


C4-1/B-T0-1663-F 


A7R91 


0757-0465 


6 




RESISTOR iOOK IX .125U F TC*0+-100 


24546 


C4-l/e-T6-1003-F 


A7R92 


0757-0465 


b 




RESISTOR lOOK 1% .125U F TC»0>-100 


24546 


C4-l/8-Te-1663-F 


A7R93 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC-0+-100 


24546 


C4-l/e-T6-1603-F 


A7R94* 


0698-3452 


1 


1 


RESISTOR 147K 1% ,125U F TC*0+-100 


24546 


C4-1/8-T6-1473-F 


A7R9S 


2 1 00-2851 


9 




RESISTOR-TRMR 2K lOX UU SIDE-ADS 20-TRN 


02660 


3816P-262 


A7R96 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC-O-t-100 


24546 


C4-1/8-T6-1602-F 


A7R97 


0698-3456 


5 




RESISTOR 287K 1% .125U F TC-0+-100 


24546 


C4-l/e-T6-2873-F 


A7R99 


2100-3426 


b 


1 


RESISTOR-TRHR 20 lOX C SIDE-ADJ l-TRN 


28480 


2101-3426 


A7RU8 


0757-0465 


6 




RESISTOR IOOK IX .125W F TC-04-100 


24546 


C4-1/8-T6-1663-F 


A7R101 


0757-0465 


b 




RESISTOR IOOK IX .125U F TC-04-100 


24546 


C4-l/e-T0-1663*F 



See introduction to this section for ordering information 
^Indicates factory selected value 













TABLE84. FREQUENCYC0NTR0LASSEMBLYA7, REPLACEABLEPARTS(30F3)(SERIALPREFD(2236A) 



Reference 

Designation 


HP Part 
Number 


A7R102 


067B“721? 


A7TP12 


1751-0600 


A7U1 


1026-0227 


A7IJ2 


1826-01 a? 


A7U3 


1826 0227 


A7U4 


1826-0102 


A7U5 


1026 0227 


A7U6 


1826- 0229 


A7U7 


1020-1526 


A7ue 


1826-0102 


A7IJ9 


1058 0023 


A7IJia 


11126-0417 


A7U1 1 


1026-0371 


A7U12 


1826-0229 


A7VR1 


1902 0579 


A7VR2 


1902-0625 


A7VH3 


1702 3193 



O^PO- OIPB 

or»iD~oooi 

1P05- 0095 
iaOO'0173 
P190- 0014 



Description 




RCtStSTOR 10Q 1Z .I5U F TC>6» lOQ 



CONNFCTOR -SGL CONT PIN 1.14 Hh- BBC 57 SO 

in OP A«P LOU DRIFT TO 97 PKG 
IC OP AMP LOU BTAS H-IMPD TO 99 PKG 
1C OP AMP I nu ORTfT TO 99 PKG 
in nr amp low btas h impd to 99 phg 

1C OP AMP LOU DRIFT TO 97 PKG 

IC OP AMP LOU DRIFT TO-97 PKG 
IC DCDR rM05 nro TO DFX 4 TO 10 I.INF. 

IC OP AMP LOU B1 AG W- IMPD TO 99 PKG 
TRAMSIGTOR ARRAY 16 PIN PIGTC DIP 
1C GWITCH AN( G GMAO 16 DIP C PKG 

in OP AMP l.nu DIAS M IMPD TO 97 PKG 
IC OP AMP LOU DRIFT TO 99 PKG 

DTOnr ZNR 5.1V 5Z PD*1W l.7»)OOA 
DIODF 7MR 1M0P9 6.2V 5X DO 7 PDa-ZOM 
DTODP ZNR 13. .IV 5X DO 35 PD* . 4U 

A7 Hir.rr:uANEOur: parts 

r.CRFU MACH ?. 56 . IN »C PAN HO P07T 

THRFADFD INGIRT NUT 6 3? .0621N-1G GTI 

HEAT SINK GGl TO 5/TO 39 CS 

IMCUl ATOfi-Xr.TR DAP Cl 

UASHCR IX tNiL T NO. 2 .007 IN ID 




Mfr Part Number 



24546 I C3 1/8 TO-IOOB F 



OP-aSCJ 
I M.MPH 
0P-0f.CJ 
IM3IPH 
OP-05r.T 

OP nf.CI 
MCI 

I M.31PH 
CAJOBir 
I PM333D 

Lrpf.GH 
OP OF.rj 

I9np-P579 
I NIV9 
1902 3193 



06200128 
nsin aooi 
.3r?M» 

1200 0173 
;’170* 0014. 



SCREW MACH 4 40 .375 IN-IG PAN HD P 07 f 



See introduction to this section for ordering information 
^Indicates factory selected value 
















FIGURE828. FREQUENCYCONTROLASSEMBLY A7,COMPONENTLOCATIONS(SERIALPREFIX2236A) 



















P;0 FIGURE829. FREQUENCY CONTROL ASSEMBLY A7, SCHEMATIC DIAGRAM (SERIAL PREFIX 2208A) 
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+15V 



PI 



A7 FREQUENCY CONTROL 
08559-60068(1 OF 2)«_ 
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28 
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0 


30 
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Al 
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9 

31 


QNOI 


All 


o 


to 


♦MJV 


M.AI.AS 


0 


32 


-1W 


AI.AI 


o 


II 


QUO 


All 


0 


53 
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A4, Al 
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12 

34 
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13 
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14 

36 


GND 


All 


0 


15 
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16 
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40 
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0 


19 


m FILTER 
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41 
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O 


20 
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O 


42 
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43 
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22 
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FM 
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FIGURE 8-28. FREQUENCY CONTROL ASSEMBLY A7, COMPONENT LOCATIONS (SERIAL PREFIX 2208A) 



SERIAL PIEFIX: 2238A 



FIGURE 8-29. FREQUENCY CONTROL ASSEMBLY A7. SCHEMATIC DIAGRAM (1 OF 2)(SERIAL PRERX 2236A) 



A7 FREQUENCY CONTROL ASSEMBLY 
06559-60068(2 OF 2) 



Aa FRONT PANEL SWITCH ASSEMBLY 



[FREQUENCY BAND GHz 

I I I «-» I 1 »-;« I I I I «-'» I 



jo^oCQ^9D9^9E9^9F9^ 



TEST 

CONNECTOR 
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HZ 
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HS 
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H2 
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PI-4S(IN) 
41 




I o YTO MAIN COIL TUNE DRIVER 
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RI9 RM 
237 lOK 




R70 -I2.6VF 
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;R79 
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;R69 
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;R96 ^R27 
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IOyTO main COIL FIXED DRIVER 



;R40 SCHi 




** R IHS M42 


-f 44.5V 
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C> ■•'■I- *9 
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Ml >R94« X , 
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♦ 

, US 




I 


-ov 



P I -2 (O UT) 
roR- 



0 YTO FM COIL DRIVER 

FREQ SPAN'SOkHi 




R3« IO« 
2^ 79 




PI-I9 .9T(0UT) 

TFM- 



A6 YIG -TUNED OSCILLATOR 




1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED, 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (») 
CAPACITANCE IN MICROFARADS (pF) 
INDUCTANCE IN MICROHENRIES {fM) 

3. * INDICATES FACTORY SELECTED 
COMPONENT. VALUE SHOWN IS TYP- 
ICAL. 

4 . PULL-UP RESISTOR. FOR ALT IF LINE 
IS LOCATED ON AS MARKER. 



5. MNEMONIC TABLE 

MNEMONIC 

ALT IF A 

A 

ATTEN SWP A 

V 

CTUNE Cl 

Tl 

FINE TUNE FI 

Tl 

FSB SI 



YDR+ 

YDR- 

YFM- 
YTO SWP 



DEFINITION 

ALTERNATE IF (LOW= 
ALT IF>3J)025 GHz) 

ATTENUATED SWEEP 
VOLTAGE 

COARSE FREQUENCY 
TUNE 

FINE FREQUENCY 
TUNE 



SELECTS YTO 
FM OR MAIN COIL 
H5V-FM COIL) 

SELECTS FULL SPAN 
OR PER DIVISION. 
(+15V-FULLSPAN) 

SECOND HARMONIC 
BAND (LOW-TRUE) 

THIRD HARMONIC 
BAND (LOW-TRUE) 

SELECTS PLUS OR 
MINUS HARMONIC 
CONVERSION 

SWEEPi^TUNE VOLTAGE 

FREQUENCY TUNE 
VOLTAGE 

YTO MAIN 

COIL FILTER 

YTO MAIN 
COIL SIGNAL 

YTO FM COIL SIGNAL 
YTO SWEEP VOLTAGE 



A7 



SERIAL PREFIX: 2236A 



FIGURE 8-29. FREQUENCY CONTROL ASSEMBLY A7, SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 223BA) 












Pages 8-83 through 8-95/8-96: MARKER ASSEMBLY A8 

Table 8-5. Marker Assembly A8. Replaceable Parts 

23 O 9 A & Below Change A8 to IP Part Number 08559-60022, Check Digit 8. 

Delete A8C2. 

Change A8R13 to HP Part Number 0757-0438, Check Digit 3, RESKIDR 

5.1 IK 1* .125W F TC=0+-100. 

Change A8R36 to IP Part Number 0757-0466, Check Digit 7, RESKIDR 

110K 1%.125W F TC=0+-100. 

Add A8R82, FP Part Number 0757-0438, Check Digit 3, RESKIDR 

5.11K 1% .125W F TC=0+-100. 

Change A8R108 to IP Part Number 0698-7277, Check Digit 6, 

RESISTOR 51. IK 1%.125W F TC=0+-100. 

Delete A8R110. 

Delete ASllll. 

Change A8U4 to IP Part Number 1826-1058, Check Digit 8, 1C CP AP 

CP 8-TO-99 PKG. 

2152A & Below Delete A8CR21. 

Change A8R33, A8R87 and A8R88 to IP Part Number 0757-0123, Check 
Digit 3, RESISTOR 34. 8K 1%.125W F TC=0+-100. 

Delete A 8 RIO 8 . 

Delete A8R109. 

Change A8R34 and A8R62 to IP Part Number 2100-0670, Check 
Digit 6, RESKICR-IRMR 10K 10% C SIDE-ADJ 17-TRN. 

Change A8R39 to IP Part Number 2100-3754, Check Digit 3, 
RES I S FOR-TRMR 1M 10* C SIDE-ADJ 17-TRN. 

Change A8R40 to HP Part Number 2100-3752, Check Digit 1, 
RESKIOC-IRMR 500K 10% C SIDE-ADJ 17-TRN. 

Change A 8 R 6 I to IP Part Number 2100-3750, Check Digit 9, 
RESKIOl-lRMR 20K 10X C SIDE-ADJ 17-TRN. 

Change A8R94 to A8R94*. 

Change A8R94* to IP Part Number 0757-0460, Check Digit 1, 

RESISTOR 61. 9K 1%.125W F TC=0+-100. 

Figure 8-32, Marker Asseably A8, Coaponent Locations 

23 O 9 A A Below Replace Figure 8-32 with new Figure 8-32 (SERIAL PREFIX 2309A) 

included in this Manual Backdating supplement. 

2152A & Below Mate the following changes to new Figure 8-32 (SERIAL PREFIX 

2309A): 

Delete A8CR21 , A8R108, and A8R109. 



1945A00241,249, 
258,262,265,277: 
1951A00283.286, 
288-290,292, 
295 - 300 ; 2003A 
& Below 




Figure 8-33. Marker Assembly A8, Schematic Diagram (1 of 2) 



2309A & Below 



21 52 A & Below 



201 7A & Below 



Change A8 to tP Part Number 08559-60022. 

Replace function block (I) of Figure 8-33 with new P/O Figure 8- 
33 (1 of 2) (SERIAL PREFIX 2309A) included in this Manual 
Backdating supplement. 

Make the following changes to new Figure 8-33 (1 of 2) (SERIAL 
PREEK 2309A): 

Change R33 to 34. 8K. 

Change R87 and 1^8 to 34. 8K. 

Delete the +14. 5V supply at R108. 

Delete R108, R109i and CR21. 

Connect pin 14 to pin 1 of U2A. 

In the edge connector table for PI, change FIJNCIION EtCCK entry 
for pin 10, -10V, to NC. 



Figure 8-33. Marker Assembly A8, Schematic Diagram (2 of 2) 



2309A & Below Change A 8 to FP Part Number 08559-60022. 

Replace right half of function block (E) of Figure 8-33 with new 
P/O Figure 8-33 (2 of 2) (SERIAL PREFIX 2309A) included in this 
Manual Backdating supplement. 



2017A & Below In function block (D), change -lOV to -12.6V at the wiper of R61 

and a t pin 4 of U15. 



1945A0024 1,249, 
258,262,265,277; 
1951A00283.286, 
288-290,292, 
295-300; 2003A 
& Below 



Make the following changes in function block (E): 
Change R34 to 10K. 

Change R62 to 1 0K . 

Change R94« to 61. 9K. 




Pages 8-97 through 8-115/8-116: SHEEP (SENEBATOI/BAHDHIDTH COHTBOL ASSEMBLY A9 

Table 8-6. Sweep Generator /Bandiiidth Control Assembly A9f Replaceable Parts 

2236A i Below Change A9 to IP Part Number 08559-60074, Check Digit 0. 

Change A9C24 to IP Part Number 0160-2055, Check Digit 9, 
CAPAOIOIPXD .01UF +80-20* 100VDC CER. 

Change A9C26 to IP Part Number 0160-0153, Check Digit 4, 
CAPACnmPXD 1000PF +-10X 200VDC POLYE. 

Change A9R70, A9R73. and A9R81 to IP Part Number 0698-7794, Check 
Digit 2, RESKIDR 10K .25* .12W. 

Change A9R83 to IP Part Number 0698-8322, Check Digit 4, RESISTOR 

111 OHM .25* .12W. 

Change A9R120* to IP Part Number 0698-3153, Check Digit 9, 
RESISTOR 3.83K 1%.12W. 

Under Miscellaneous Parts, delete IP Part Number 1200-0173. 

2203A & Below Change A9 to IP Part Number 08559-60071, Check Digit 7. 

Delete A9CR29, A9Q56, A9R106, A9R123. and A9R124. 

Change A9Q29 to IP Part Number 1855-0062, Check Digit 8, 
IRANSISIOl J-FET N-CHAN D-MODE SI. 

Change A9R88 and A9R89 to IP Part Number 0757-0465, Check Digit 
6, RESISIDR TOOK 1%.125W F TC=0+-100. 

Change A9R95 to IP Part Number 0757-0470, Check Digit 3, RESISTOR 
162K 1%.125W F TC=0+-100. 

Change A9R96 to IP Part Number 0757-0467, Check Digit 8, RESISIDR 
121K 1%.125W F TC=0+-100. 

2107A01633 Replace Table 8-6 with new Table 8-6 (SERIAL PREFIX 

i Below 2107A01633) included in this Manual Backdating supplement. 

Figure 8-39. Sweep Generator/Bandwidth Control Asseably A9. CcaipfHtent Locations 

2203A ft Below Replace Figure 8-39 with new Figure 8-39 (SERIAL PREFIX 2203A) 

included in this Manual Backdating supplement. 

2107A01633 Replace Figure 8-39 with new Figure 8-39 (SERIAL PREFIX 

ft Below 2107A01633) included in this Manual Backdating supplement. 

Figure 8-40. Sweep Generator /Bandwidth Control Asaewbly A9, Schematic Diagram (1 of 

2 ) 

2236A ft Below Change 40 to IP Part Number 08559-60074. 

2203A ft Below Change A9 to HP Part Number 08559-60071. 

In function block (0), change R88 and R89 to 100K. 

Replace function blocks (L) , (M) , and (N) with P/0 Figure 8- 40 
(2 of 2) (SERIAL PREHX 2203A) included in this Manual 
Backdating supplement. 

2107A01633 Replace Figure 8-40 (1 of 2) with new Figure 8-40 (1 of 2) 

ft Below (SERIAL PREFIX 2107A01633) included in this Manual Backdating 

supplement. 

In function block (F), add a numeral 1 next to the ground symbol 
at the collector of Q5. 




Figure 8-40. Sweep Generator /Bandwidth Control Assembly A9i Schematic Diagraa (2 of 
2 ) 



2236A & Below 



2203A & Below 
2107A01633 

4 Below 



Change A) to HP Part Number 08559-60074. 

Change the following in function block (A): 

C26 to .001UF. 

R120* to 3830. 

Change the following in function block (0): 

R83 to 111. 

Add a "1" next to the ground symbol at the source of Q23i 425, 
Q29i and at the emitter of 448. 

Change P9 to HP Part Number 08559-60071. 

In function block (C) , delete R106. 

In function block (D), change R95 to 162K and R96 to 121K. 

Replace Figure 8-40 (2 of 2) with new Figure 8-40 (2 of 2) 
(SERIAL PREFIX 2107A01633) included in this Manual Backdating 
supplement. 




TABLE 86. SWEEPGENERATOR/BANDWIDTH CONTROL ASSEMBLY A9. REPLACEABLE PARTS(1 OF4) (SERIALPREFIX2107A01633) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9 


00599>60t23 


9 


1 


WEEP GENERATOR/BANWIDTH CONTROL 


28480 


08559 -60023 


A9C1 


01RQ-0197 


a 


5 


CAPACITOR-FXD 2.2UF+-10X 20WDC TA 


5^289 


150D229X902eA2 




•160-3496 


6 


3 


CAPACITOR-FXD tOOOPF +-UX IKVDC CER 


28480 


•160 '3456 




016I-3492 


2 


1 


CAPACITOR-FXD lUF +-5% 50UDC MET-POLYC 


20480 


0160-3402 




0160-3I89 


5 


1 


CAPACITOR-FXD 9Q2PF +-1% lOOVDC MICA 


28480 


0160-3009 




018t-0197 


8 




CAPACITOR-FXD 2.2UF+-I0X 20VDC TA 


56289 


15O0225X9O2OA2 




•160-3194 


8 


2 


CAPACITOR-FXD .IIJF +-101: tOOVDC CER 


28480 


0160'3094 




0160-3456 


6 




CAPACITOR-FXD tOOOPF ♦-lOX IKVDC CFB 


28480 


01 60 >3456 




0160-3466 


8 


2 


CAPACITOR-FXD 100PF ■*■•-10% IKVDC CER 


28480 


0160-3466 


A9C9 


0160-2257 


3 


1 


CAPACITOR-FXD lOPF +-5% 500VDC CER 0 + -60 


2B4B0 


0160-2257 


A9C13 


0160 -2150 


9 


1 


CAPACITOR-FXD 33PF +-5% 300VOC MICA 


28480 


0160-2190 


A9C11 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


5f>289 


150D225X9020A2 


A9C12 


0146-0192 


9 


1 


CAPACITOR-FXD 69PF -5X 300VDC MICA 


72136 


Dm5E6e0T0300liV1CR 


A9C13 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


156B22SX90S0A2 


A9C14 


0160-4297 


5 


2 


CAPACITOR-FXD . 022UF fSO -20% lOOVDC CER 


56289 


C923F1 01H223ZS22-CDH 


A9C1S 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10% IKVDC CFR 


28480 


0160-3456 


A9C1A 


0160-3094 


8 




CAPACITOR-FXD .lUF +-10% lOOVDC CER 


28480 


0160-3094 


A9C17 


0160-3466 


8 




CAPACITOR-FXD lOOPF +-10% IKVDC CER 


2B4B0 


0160 3466 


A9C1B 


0160-4297 


5 




CAPACITOR-FXD . 022VF +80-20% lOOVDC CER 


56289 


C021F1 01H223Z622- CDH 


A9CI9 


0180-2205 


3 


1 


CAPACITOR-FXD .33UF+-10% 35VDC TA 


56289 


150B334X9035A2 


A9C26 


•180-1743 


2 


1 


CAPACITOR-FXD .1UF+-10% 35VDC TA 


56289 


15001 O4X9035A2 


A9C21 


0160-0163 


6 


1 


CAPACITOR-FXD .033UF +-10% ZOOVDC POLYE 


28480 


•160-0163 


A9C22 


0160-2055 


9 


1 


CAPACITOR -FXD .OIUF +80-20% 1 0DVDC CER 


28480 


0160-2055 


A9C23 


0160-0155 


6 


1 


CAPACITOR-FXD 3300PF +-10% 200VDC POLYE 


28480 


0160-0199 


A9C24 


0160-0153 


4 


1 


CAPACITOR-FXD tOOOPF +-10% 200VDC POLYE 


28480 


0160-0153 


A9C25 


0160-0134 


1 


1 


CAPACITOR-FXD 220PF +-5% 300VDC MICA 


28480 


0160-0134 


A9C26 


8180-0197 


8 




CAPACITOR-FXD 2.2UF+-tO% 20VDC TA 


56289 


19O0225X9O2OA2 


A9C27 


0 1 70-0066 


9 


1 


CAPACITOR-FXD .027UF +-10% 200VDC POLYE 


28480 


0170 0066 


A9Cm 


1981-0850 


3 


23 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A9Ct2 


1901-0090 


3 




DIODE-SWITCHING 80V 200MA 2HS DO-35 


28400 


1901-0050 


A9CR3 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2N8 DO-35 


28480 


1901-0050 


A9CI4 


1901-0050 


3 




DIODE-SUITCHING BOV 200HA 2MS DO-35 


28480 


1901-0050 


A9CRS 


1901-0376 


6 


1 


DIODE-GEN PRP 3SV 50HA DO-35 


28480 


1901-0376 


A9CR6 


1901-0090 


3 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A9CR7 


1901-0050 


3 




DIODE-GUITCHING 80V 200HA 2WS DO-35 


28480 


1901-0050 


A9Cte 


1901-0050 


3 




DIODE-SWITCHING 80V 2Q0HA 2MS DO-35 


204BO 


1901-0050 


A9CII9 


1901-0050 


3 




DIODE SWITCHING BOV 2D9MA 2N8 DO-35 


28480 


1901-0050 


A9Ct10 


1901-0050 


3 




DIODE-SWITCHING BOV 2Q0HA 2NS DO-35 


28480 


1901-0050 


A9CR11 


1901-0050 


3 




DIODE-SUITCHING BIV 200MA 2NS DO-35 


28480 


1901-0050 


A9CRt2 


1901-0090 


3 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0090 


A9CR13 


1901-0050 


3 




DIODE-DUITCHING BIV 208HA 2M8 DO-35 


28480 


1901-0050 


A9CR14 


1901-0050 


3 




DIODE-SWITCHING BOV 200HA 2NS DO-35 


28480 


1901-0050 


A9CR15 


1901-0050 


3 




DIODE-SUITCHING 81V 20DMA 2NS DO-35 


2B480 


1701-0090 


A9CRU 


1901-0050 


3 




DIODE-SUITCHING BOV 200HA 2MS DO-35 


28486 


1901-0050 


A9CR17 


1901-0050 


3 




DIODE- WITCHING BIV 208MA 2M8 DO-35 


28480 


1901-0050 


A9Ctie 


1901-0090 


3 




DIODE-SUITCHING BOV 200HA 2MS DO-35 


28480 


1901-0090 


A9CR19 


1901-0050 


3 




DIODE -SWITCHING BIV 2D0MA CNS DO-35 


28480 


1901-0050 


A9Ct20 


1901-0090 


3 




DIODE-SUITCHING BOV 206HA 2ND DO-35 


284B0 


1901-0090 


A9CR2I 


1901-0050 


3 




DIODE-SWITCHING BIV 200HA 2N3 DO-35 


28480 


1901-0090 


A9CR22 


1901-0090 


3 




DIODE-BYITCHING BOV 200HA 2MS DO-35 


28480 


1901-0090 


A9CR23 


1901-0050 


3 




DIODE-. SWITCHING BIV 20IMA 2N8 DO-35 


28480 


1901-0050 


A9CR24 


1901-0190 


3 




DLODE-SUITCHiNG BOV 200HA 2N8 DO-35 


28480 


1901-0050 


A9CR2S 


1901-0539 


3 


1 


D10K-8H 8XG 6CH0TTKY 


28480 


1901-0539 


A9Hft 


7100-0699 


4 


1 


OSCILLATOR SHIELD 


28480 


7101-0699 




1285-0202 


1 


1 


THERMAL LINK DUAL TO-18-CS 


28480 


1239-0202 


A9HP2 


0403-0026 


4 


1 


PLUG-HOLE BDR-HD FOR .187-D-HOLE NYL 


02768 


207-120241-030101 


A9Q1 


1854-0071 


7 


16 


TRANSISTOR NPN SI PD-300HU FT-200MHZ 


28480 


1894-0071 


A9Q2 


1899-0182 


2 




TRANSISTOR J-FET P-CHAN D-MODE 8 1 


28480 


1855-0002 


A9Q3 


1859-0062 


2 




TRANSISTOR J-FET P-CHAN D-MOM St 


28480 


1855-0082 


A9Q4 


1893-0007 


7 




TRANSISTOR PNP 213251 61 TOMB PB«360MW 


0471 3 


2H3291 


A9Q3 


1853-0020 


4 




TRANSISTOR PNP SI PD-300HU FT-150HHZ 


28480 


1893-0020 


A9Q6 


1854-0071 


7 




TRANSISTOR NPN 81 PIW300MW FT-200HHZ 


28480 


1854-0071 


A997 


1853-0007 


7 




TRANSISTOR P W 2N32S1 81 TO-16 P0-368HU 


04713 


2N3251 


A90R 


1854-0071 


7 




TRANSISTOR NPN 81 P0»3OOHW FT*2flOHHZ 


28480 


1954-0071 


A9Q9 


1654-0071 


7 




TRANSISTOR NPN SI PD-300NW FT-200HHZ 


28480 


1094-0071 


A9Q19 


1854-0404 


O 


14 


TRANSISTOR NPN 81 TO-18 PD-340NH 


2B486 


1654-0404 


A9Q11 


1859-0417 


7 


2 


TRANSISTOR J-FET N-CHAN D-HODE TO-18 81 


28480 


1859-0417 


A9Qt2 


1893-0020 


4 




TRANSISTOA PNP SI PD-300HU FT'tSOHHZ 


28480 


1893-0020 


A9Q13 


1894-0404 


• 




TRANSISTOR NPN 31 TO- 1 8 PD«361»»( 


28480 


1854-0404 


A9Q14 


1894-0404 


O 




TRANSISTOR NPN 81 T0~18 PD-36IHH 


28480 


1694-0404 


A941S 


1894-0404 


0 




TRANSISTOR NPN 81 TO-18 PD»340HU 


28480 


1894-0404 



See introduction to this section for ordering information 
’"Indicates factory selected value 

















TABLED. SWEEP GENERATOWBANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (2 OF 4) (SERIAL PREFIX 2107A01633) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


A9Q16 


1854-0019 


3 


8 


A9Q17 


1834-0404 


0 




A9Q18 


1834-0019 


3 




A9Q19 


1834-0404 


0 




A9Q20 


1034-0404 


0 




A9Q21 


1834-0404 


0 




A9022 


1834-0404 


0 




A9Q23 


1834-0404 


0 




A9624 


1834-0019 


3 




A9Q25 


1 ess -0002 


2 




A9Q26 


1853-0082 


2 




A9Q27 


1833-0082 


2 




A9Q28 


1853-0082 


2 




A9Q29 


1833-0062 


B 


1 


A9Q30 


1835-0082 


2 




A9Q31 


1834-0071 


7 




A9Q32 


1854-0071 


7 




A9Q33 


1834-0071 


7 




A9Q34 


1834-0171 


7 




A9Q33 


1834-0071 


7 




A9Q36 


1834-107! 


7 




A9Q37 


1653-0020 


4 




A9038 


1834-0071 


7 




A9Q39 


1834-0071 


7 




A9Q40 


1834 0071 


7 




A9Q41 


1834-1019 


3 




A9Q42 


1854-0404 


0 




A9043 


1834-0019 


3 




A9Q44 


1834-0404 


0 




A9Q43 


1034-0019 


3 




A9646 


1854-0019 


3 




A9Q47 


1854-0019 


3 




A9Q48 


1854-0404 


0 




A9Q49 


1854-0404 


0 




A9Q30 


1853-0020 


4 




A9631 


1854-0071 


7 




A9Q32 


1055-0417 


7 




A9Q33 


1834-0071 


7 




A9QS4 


1854-0071 


7 




A9R1 


0 698-3431 


9 


1 


A9R2 


2110-3134 


7 


1 


A9R3 


0737-0279 


0 


4 


A9R4 


, 0737-0419 


0 


1 


A9R3 


0737-0439 


8 


3 


A9R6 


0698-3132 


8 


1 


A9R7 


0 737-0442 


9 


19 


A9RB 


0737-0442 


9 




A9R9 


0737-0444 


1 


2 


A9R10 


2100-31 09 


2 


1 


A9R1I 


0696-3437 


6 


2 


A9R12 


0698-3442 


9 


1 


A9R13 


210I-3OV 


4 


1 


A9R14 


0698-3446 


3 


1 


A9R1S 


0737-0424 


7 


1 


A9R16 


0698-7412 


1 


3 


A9R17 


0737-0442 


9 




A9R18 


0737-0438 


7 


2 


A9R19 


0737-0443 


6 


9 


A9R20 


0737-0463 


6 




A9R21 


0737-0279 


0 




A9R22 


0737-0280 


3 


1 


A9R23 


0698-3444 


1 


1 


A9R24 


069S-6360 


6 


2 


A9R25 


0691-3934 


4 


1 


A9R26 


0698-7794 


2 


6 


A9R27 


06S1-33S5 


2 


3 


A9R28 


0683- 3333 


2 




A9R29 


0698-6340 


4 




A9R30 


0698-3933 


S 


1 


A9R31 


0737-0442 


9 




A9R32 


0498-3160 


8 


3 


A9R33 


0698-3260 


9 


2 


A9R34 


0698-3160 


8 




A9R3S 


0698-4037 


1 


1 



Description 



Mfr 

Code 



Mfr Part Number 



TRANSISTOt ffPN r»l T0-t6 PD«369HU 
TRANSISTOR NPN SI TO-18 PD«36tHU 
TRANSISTOR NPN SI TO-IB PD«368hN 
TRANSISTOR NPN SI T0>18 PD>3AtHU 
TRANSISTOR NPN 6l TO-18 PD-36IHU 

TRANSISTOR NPN 81 TO-18 PD«3A«HW 
TRANSISTOR NPN 3Z T0'18 PD-368HU 
TRANSISTOR NPN 61 T0*18 PD«360HU 
TRANSISTOR NPN St TO-18 PD-368HM 
TRANSISTOR J-FCT P-CHAN D-NODC 81 

TRANSISTOR J>FET P-CKAN DHODE St 

TRANSISTOR J-FET P-CHAN D~HOD£ 81 

TRANSISTOR J-FET P-CHAN D-HODE 81 

TRANSISTOR J-FET N-CHAN O-NOOE SI 

TRANSISTOR J-FET P-CHAN O-HOOE St 

TRANSISTOR NPN St PP«300Hkl FT«20tNNZ 
TRANSISTOR NPN 81 PP«30INN FT-2O0HHZ 
TRANSISTOR NPN SI PP«3«0NU FT-20IHH7 
TRANSISTOR NPN St PD-30BMI FT-20OHHZ 
TRANSISTOR NPN SI PD«3I0NV FT-ZSIHHZ 

TRANSISTOR NPN SI PD-300HU FT«200HHZ 
TRANSISTOR PNP 61 PD*300HW FT*1SINHZ 
TRANSISTOR NPN SI PD-309mi FT-200HHZ 
TRANSISTOR NPN 81 PD»3I0HW FT-200NH7 
TRANSISTOR NPN SI PP-300HU FT-2«0nHZ 

TRANSISTOR NPN SI TO-18 PD«3AtHU 
TRANSISTOR NPN 81 TO-18 PP»36inW 
TRANSISTOR NPN 81 TO-18 PD-36INU 
TRANSISTOR NPN SI TO-18 PD-3A0HN 
TRANSISTOR NPN St TO-18 PDOAtHN 

TRANSISTOR NPN SI TO-18 PD-360HU 
TRANSISTOR NPN 81 TO-18 PD-3AfHU 
TRANSISTOR NPN SI TO-18 PP«3Atny 
TRANSISTOR NPN 81 TO-18 PP«36IHU 
TRANSISTOR PNP HI PD-3»0mi FT-130NH7 

TRANSISTOR NPN 81 PD«3BQHW FT-20IHH7 
TRANSISTOR J-FET N-CKAN D-MOOE TO-18 SI 
TRANSISTOR NPN SI PD-300NU FT-2I0NH7 
TRANSISTOR NPN SI PD-30BHN F7-200NHZ 

RESISTOR 42. 2K U .12SW F TC«I«-1B0 
RC818T0R-TRNR 1R IBS C 81DE-ADJ 17-TRN 
RESISTOR 3.1AK IX .12341 F TC-|4>-1B6 
RESISTOR A81 IX .1230 F TC-B4-I0I 
RESISTOR 36. 2K IX .123V F TCaf^-HB 

RESISTOR 3.48K IX .123W F TC«I«-IB| 
RESISTOR 1BK IX .12SU F TC«|4-16I 
RESISTOR 1BK IX .123M F TC«|4-1BB 
RESISTOR 12. U IX .123W F TC-I4-1I6 
RESISTOR-TRNR 2K 10X C StOE-ADJ 17TRN 

RESISTOR 316K IX .123W F TC«B4-16f 
RESISTOR 237 IX .123U F TC-B4-1BB 
RE816T0R-TRHR 51 IIX C 81PF-A0J 17-TRN 
RESISTOR 383 IX .123W F TC-B4-108 
RESISTOR t.lK IX .123N F TCM4-18B 

RESISTOR 13. 3K .23X .123U F TC-B4-1B0 
RESISTOR IBK IX .123W F TC-B4-1BB 
RESISTOR 31. IK IX .123U F TC*l4-1M 
RESISTOR IBBK IX .123U F TC«|4-1|0 
RESISTOR 10IK IX .1230 F TC-B4-I00 

RESISTOR 3.14K IX .123W F TC«04-100 
RESISTOR IK IX .I23M F TC«04-|0O 
RESISTOR 316 IX .12SU F TC-04-100 
RESISTOR IRK .IX .123N F TC-04-23 
RESISTOR 42.18K .12 .123U F TC-04-2S 

RESISTOR 10K .23X .123U F TC«04-1B0 
RESISTOR 3.3N 3X .23W FC TC— 700/41100 
RESISTOR 3.3H 3X .23W FC TC--700/41100 
RESISTOR tIK .IX .1230 F TCM4-23 
RESISTOR 4.746K .IX .123W F TC«04-29 

RESISTOR 10K IX .1230 F TC*04-100 
RESISTOR 31. 6K IX .1230 F TC-04-100 
RESISTOR 464K IX .1230 F TC-0^100 
RESISTOR 31. 6K IX .1230 F TC-04-100 
RESISTOR 46.4 IX .1230 F TC-04-100 



26480 

28481 

28480 

28480 

28480 

28480 

29480 

28480 

28480 

20480 

28480 

28480 

28480 

28480 

28480 

28481 
26480 

28480 
26480 

28481 

26480 

28480 

28480 

26400 

29480 

28480 

28480 

28480 

28480 

26480 

26480 

284BB 

29480 

20480 

26480 

28480 

28480 

28480 

28480 

24546 

02111 

24346 

24546 

24546 

24346 

24546 

24546 

24346 

02111 

28480 

24346 

02111 

24346 

24546 

19701 

24346 

24346 

24346 

24346 

24346 

24346 

24346 

26480 

28480 

19701 

01121 

01121 

28480 

28480 

24346 

24546 

28480 

24346 

24346 



1854- 0019 
1634-0404 
1634-0019 
1834-0404 
1034-0404 

1834-0404 

1934-0404 

1034-0404 

1954-0919 

1853- 0082 

1033- 0882 
1055-0082 

1855- 0 082 

1833- 0062 
1855-0082 

1834- 0071 

1034- 0071 
1834-0071 

1854- 0071 
1834-0071 

1834-0071 

1833- 0020 
1934-0071 
1034-0071 
1034-0071 

1834- 0019 
trfS4-0404 
1034-0019 
1854-0404 
1834-0019 

1834-0019 

1854- 0019 
1034-0404 
1034-0404 
1853*0020 

1054-0071 

1855- 0417 
1854-0171 
1B54-0071 

C4-I/8-T0-4222-F 

43P102 

C4-1/0-TO-3161-F 

C4'1/e-T0-68lR-F 

C4-1/B-T0-5622-F 

C4-1/8-T0-3481-F 
C4-1/6-T0-1002-F 
C4 •1/B-T0-1002-F 
C4-1/8-T0-1212-F 
43P202 

0698-3457 

C4-1/B-T0-237R-F 

43PS00 

C4 1/8-T0-383R-F 
C4-1/8-TO-1101-F 

HF4C1/8-T0-1332-C 
C4-1/8-T0-1002-F 
C4-1/8-T0-S112-F 
C4- 1/8-T0-1003-F 
C4-1/8-TO-1003-F 

C4-1/S-T0-316W 

C4-1/8-T0-1001-F 

C4-1/8-T0-316R-F 

0698-6360 

0698-3934 

NP4C1/S-Tt-tOD2-C 

CS335S 

CS33SS 

0698-6360 

069S-3933 

C4-1/8-T0-1002-F 

C4'-1/S-Tt-3162-F 

0698-3260 

C4-1/8-T0-3162-F 

C4-I/8-TI-46R4-F 



Srr introduction to this oecUon for orderinf informstion 
^IndicstM factory selectad vtiue 









TABLE M. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (3 OF 4) (SERIAL PREFIX 2107A01633) 



Reference 

Designation 


HP Part 
Number 


e 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9R36 


0698-4037 


0 




RESISTOR 46.4 IX . 12 Sy f TC-0*-100 


24546 


C4* 1/8-T0-46R4-F 


A?R37 


0663'6B4S 


1 


1 


RESISTOR 660K 5X . 25U FC TC» B00/»700 


01121 


CB6S45 


A9R36 


069B-34S7 


6 




RESISTOR 316K IX .125W F TC*0«-100 


28400 


0698-3457 


A9R39 


•757*0439 


4 


3 


RESISTOR 6.81K IX .12SU F TC»04-108 


24S46 


C4-1/8-T0-6811-F 


A9R40 


069B-34S1 


0 


2 


RESISTOR 133K IX .1258 F TC-04-100 


24546 


C4 1/8-T0-1333-F 


A9R41 


0757-0459 


8 




RESISTOR 56. 2K IX .125U F TC-04-100 


24S46 


C4-1/8-T0-5622-F 


A9R42 


0698-7421 


2 


3 


RESISTOR 40K .25X .125U F TC*0i-100 


19701 


MF4C1/8-T0 4Q02-C 


A9R43 


I69B-3194 


8 


3 


RESISTOR 20K . 25X .1258 F TC-O^-SO 


93S8B 


PHE55-1/8-T2-2002-C 


A9R44 


0 698-7794 


2 




RESISTOR 10K .25X .1258 F TC«04-100 


19701 


HF4C1/8-T0-I002-C 


A9R45 


0757-0289 


2 


2 


RESISTOR 13. 3K IX .1258 F TC«04-1D0 


19701 


KF4C1/S-T0-1332-F 


A9R46 


0757-0199 


3 


19 


RESISTOR 21 .5K IX .1258 F TC-04-100 


24546 


C4-1/8-T0-2152-F 


A9R47 


0757-0346 


2 


2 


RESISTOR 10 IX .1258 F TC»04-109 


24546 


C4-1/8-T0-10RO-F 


A9R46 


0797-0465 


6 




RESISTOR 100K IX .1258 F TC-64-10Q 


24546 


C4-1/8-T0-1003-F 


A9R49 


0757-0464 


5 


1 


RESISTOR 90. 7K IX .1258 F TC»04-100 


24546 


C4 1/8-TO -9092-F 


A9R80 


0797-0442 


9 




RESISTOR lOK IX .1258 F TC-04-100 


24546 


C4-1/8-T0-1O02-F 


A9R51 


0757-0279 


0 




RESISTOR 3.16K IX .1258 F TC-Of-lDO 


24546 


C4-1/8-T0-3161-F 


A9R32 


0797-0439 


4 




RESISTOR 6.81K IX .1258 F TC«04-1I0 


24546 


C4-1/B-T0-6B11-F 


A9R53 


0797-0460 


1 


?. 


RESISTOR 61. 9K IX .1258 F lC-04-100 


24546 


C4-1/8-T0-6192-F 


A9R94 


0757-0442 


9 




RESISTOR 10K IX .1258 F TC«04-10Q 


24546 


C4* 1/B-TO-1002-F 


A9RS5 


•757- 0442 


9 




RESISTOR 10K IX .1258 F TC«Q4-10Q 


24546 


n4-l/B-T0-1002“F 


A9R36 


0757-0465 


6 




RESISTOR 100K IX .1258 F TC-04-1Q0 


24546 


C4-1/8-T0-1003-F 


A9RS7 


•757-0439 


4 




RESISTOR 6.81K IX .1258 F IC-04-100 


24546 


C4-1/B-T0-6811-F 


A9RSe 


• 797-0465 


6 




RESISTOR 100K IX .1258 F TC-04-100 


24546 


C4-1/8-T0-1003-F 


A9R59 


0757-0279 


0 




RESISTOR 3.16K IX .1258 F TC-04-103 


24546 


C4 1/B-T0-3161-F 


A9R40 


0 698-3160 


8 




RESISTOR 31. 6K IX .1258 F TC»84-10Q 


24546 


C4-1/B-T0-3162F 


A9R61 


0757-0465 


6 




RESISTOR IDOK IX .1258 F TC«0«-1D0 


24546 


C4-1/8-T0-1O03-F 


A9R62 


0757-0465 


6 




RESISTOR 100K IX .1258 F TF-O^-IQO 


24546 


C4- 1/S-T0-I003-F 


A9R63 


0757-0346 


2 




RESISTOR 10 IX .1258 F TC-04-100 


24546 


C4-1/8-T0-10R3-F 


A9R44 


0757-0199 


3 




RESISTOR 21 .5K IX .1258 F TC*04-100 


24546 


C4-1/8-T0-2152-F 


A9R4S 


0757-0199 


3 




RESISTOR 21. SX IX .1258 F TC-O^-lOO 


24546 


C4-1/8-T0-2152-F 


A9R66 


0797-0199 


3 




RESISTOR 21. 5X IX .1258 F TC-0«-100 


24546 


C4-1/8-T0-2192-F 


AVR67 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC-04-100 


24946 


C4-1/B-T0-2152-F 


A9R48 


0698-7412 


1 




RESISTOR 13. 3K .25X .1258 F TC*04-100 


19701 


HF4C1/S-T0-1332-C 


A9R69 


0757-1094 


9 


1 


RESISTOR 1.47K IX .1258 F TC-04-100 


24546 


C4-1/8-T0-1471-F 


A9R70 


0797-0199 


3 




RESISTOR 21. 5K IX .1258 F TC-0«-100 


24546 


C4-1/8-T0-2152-F 


A9R71 


•757-0199 


3 




RESISTOR 21 .5K IX .1258 F TC«04-100 


24546 


C4-1/8-T0-2152-F 


A9R72 


2100-2850 


8 


2 


RESISTOR-TRNR lOK lOX 88 8IDE-ADJ 20-TRN 


02660 


3810P-I03 


A9R73 


0757-0199 


3 




RESISTOR 21 .5K IX .1258 F TC«R4-100 


24546 


C4-1/B-T0-2152-F 


A9R74 


• 698-3151 


7 


1 


RESISTOR 2.87X IX .1258 F TC*0^-100 


24546 


C4-1/S-T0-2871-F 


A9R7S 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC«04-100 


24546 


C4-1/8-T0-2152-F 


A9R74 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC-04-100 


24546 


C4-1/B-T0-1002-F 


A9R77 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC-D^-lOO 


24546 


C4-1/8-T0-2152-F 


A9R7B 


0797-0458 


7 




RESISTOR 51. IK IX .1258 F TC-04-100 


24546 


C4-1/B-T0-9112-F 


A9R79 


•757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC>0«-100 


24546 


C4-1/B-T0-2I52-F 


A9RM 


• 757-0199 


3 




RESISTOR 21. SK IX .1258 F TC«0^-1Q0 


24546 


C4-1/8-T0-2152-F 


A9R61 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC>04-100 


24546 


C4-1/8-T0-2192-F 


A9R02 


• 698-0 085 


0 


1 


RESISTOR 2.61K IX .1258 F TC-O^-lOO 


24546 


C4-1/8-T0-2611-F 


A9RB3 


0698-3260 


9 




RESISTOR 464K IX .1258 F TC-04-100 


28480 


0698-3260 


A9RB4 


• 757-0444 


1 




RESISTOR 12. IK IX .1258 F TC*0^-t00 


24546 


C4-1/S-T0-1212-F 


A9RBS 


2100-2B50 


8 




RE61STOR-TRHR lOK 1 OX 88 8IDE-ADJ 20-TRN 


02660 


3810F-103 


A9RB6 


•698-7794 


2 




RESISTOR lOX .2SX .1258 F TCM4-100 


19701 


NF4C1/8-T0-1002-C 


A9R87 


0757-0199 






RESISTOR 21. 5K IX .1258 F TC-04-100 


24546 


C4-1/S-T0-2192-F 


A9RM 


• 797-8199 


3 




RESISTOR 21 .5K IX .1258 F TCM^-100 


24546 


C4-1/S-T0-2152-F 


A9R89 


0757-0460 


1 




RESISTOR 61. 9K IX .1258 F TC«0<4-100 


24546 


C4-1/8-T0-6192-F 


A9R9I 


0698-7421 


2 




RESISTOR 40K .25X .1298 F TC*04-10Q 


19701 


NF4C1/8-T0-4002-C 


A9R91 


0757-0199 


3 




RESISTOR 21 .5K IX .1258 F TC-04-100 


24946 


C4-I/S-T0-2192-F 


A9R92 


0797-0289 


n 




RESISTOR 13. 3K IX .1258 F TC*|4-100 


19701 


NF4C1/S-T0-1332-F 


A9R93 


0698-3194 






RESISTOR 20K .2SX .1258 F TC-O^-SO 


03888 


PHCSS-1/S-T2-2002-C 


A9R94 


0797-8199 


jil 




RESISTOR 21 .SK IX .1298 F TC-04-100 


24546 


C4-1/S-T0-2192-F 


A9R9S 


0698-3193 


D 


1 


RESISTOR 3.83K IX .1258 F TC-04-100 


24544 


C4-1/S-T0-3831-F 


A9R94 


0698-7412 


II 




RESISTOR 13. 3K .25X .1258 F TC-04-100 


19701 


NF4C1/S-T0-1332-C 


A9R97 


8757-0199 






RESISTOR 21. 5K IX .1258 F TC«0<f-100 


24546 


C4-1/S-T0-2152-F 


A9R9t 


0757-8442 






RESISTOR 10K IX .1258 F TCM^-IOO 


24546 


C4-1/8-T0-I002-F 


A9R99 


•757-0199 






RESISTOR 21 .5K IX .1258 F TC«0«-100 


24546 


C4-1/S-T0-2192-F 


A9ini0 








NOT A88ICIC0 






A9R1I1 


0698-7794 


2 




RESISTOR lOK .29X .1298 F TC«04-I00 


19701 


NF4CI/S-TO-1002-C 


A9ini2 








NOT ASSIOCD 






A9R1I3 








NOT ASSIGNED 






A9II1I4 








NOT A8B1CNED 






A9t1l9 








NOT ASSIGNED 






A9R1I4 








NOT ASSIGNED 






A9R1I7 


0757-0442 


□ 




RESISTOR lOK IX .1258 F TC-O^-IOO 


24546 


C4-1/B-TO-1002-F 


A9RUB 


8797-8442 


□ 




RESISTOR tOK IX .1298 F TC-04-100 


24546 


C4-1/8-TI-1002-F 


A9R1I9 


•797-8442 






RE810T0R 10K IX .1258 F TC«0<»-100 


24946 


C4-1/8-T0-1002-F 


A9t11l 


0698-3451 


1 




RESISTOR 133X IX .1258 F TCM6-100 


24546 


C4-I/8-TS-1333-F 



See introduction to thii lection for ordering informetion 
'Indicate! factory iriected value 




















TABLES^. SWEEPGENERATOR/BANDWIDTHCONTROLASSEMBLYA9,REPLACEABLEPARTS(4OF4)(SERIALPREFIX2107A01633) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9R 1 1 1 


0757- 0442 


9 




RFSITfOP lOK IX .12tiU F TC=0*-1C0 


?4!i46 


C4 1/8 TO 10C2 F 


A9R1 12 


07S7 0442 


9 




RFGI'fir.R lOK IX .I25U T TC*0» 100 


24546 


C4 i/n-To 1002 r 


A9R111 


0*98 7794 


2 




RC8IGT0R lOli ,2fiX .l2Sy F TC»0« IOC 


1 0701 


HI 4n/8 TO 1 B02-C 


A9R114 


07R7' 04?jV 


8 




RCr.irtViR 56. 2R U .IJ’f.U f TH 0* 100 


2-45-46 


C4 1/0-10-5622 F 


A9R115 


0757-0442 


9 




HCSIGTOR lOK IX .125U F TC-0»-lC0 


24546 


C4 l/B-TC 1CC2-F 


A9RU6 


Q7Z,7 0442 


9 




RrnifjTriR iok ix .i25u f tc-o* ioo 


24546 


C4 1/B-TO-1002-F 


A9R1I7 


0698 3238 


1 


1 


RFSICTOP 2.5H .25X .123U F TC-0 » 50 


2040(1 


0693-3238 


AVR 1 1 A 


07!»7 0465 


6 




RfllGiriR 100K IX .125U F IC'O^ UO 


24546 


C4 1/B- T0-10O.3-F 


A9RU9 


0698 7794 


E 




RFRIGTOR lOh . 25X .l?Sa F TC-Qi-ICC 


1V701 


nr4n/8 to looa-c 


A9R120 


0690 6362 


8 


1 


RFSIGIDR IK .IX .125U F in-0» 25 


2B480 


0690-6362 


A9R121 


0698 >8322 


4 


1 


RCSTnrOR 111 .25X .1258 F TCaO^-lOO 


197(11 


nr4Ci/0 TO iiiR-c 


A7R 1 22 


0603-1055 


5 


r 


RCniSTfiR in 5X .258 FC B00/*9I)0 


01121 


r.tn 055 


AVR 123 


O603-lC5f. 


5 




RErSIGTOR in 5X .25U FC TC 000/*90C 


01 121 


CPI css 


AVR 124 


0757 0465 


6 




RFCtmr.R TOOK IX .i;5W F lC-IM-100 


24546 


C4 l/e-10 1033 F 


A9R125 


0757-0461 


S 


1 


RFSIGTOR 60. IK IX .125M f TC-O^-ICO 


74596 


C4 1/a-TO 6H12 F 


AVR 126 


0757 0442 


V 




Rf.GimOR lOK IX .125M F 1C»3*-100 


2 4546 


C4 1/3T0 1002 F 


A9R127 


0690-7421 


2 




RtSISTOR 40K .25X .125U F TC»0* 100 


197(11 


nr4ri/B- tc 4cor c 


AVR 1 28 


0757 0442 


V 




RtStGlfiR lOK IX -125W F 1C»0*100 


74546 


C4 1/8- TO 1002 F 


A9R129 


0696-3194 


a 




RF.SI5T0P 20K .251 .125« F TC*0*-50 


03008 


PMF55-1/0 T2 2C02 C 


AVR 130 


0603- 3355 


2 




RFGimfiR 3.3H 5X .25U FC TC- 900/M100 


01121 


CB335S 


A9R131 


0757-0442 


9 




RCSISTOR tOK IX 125U F TC»>0*-100 


24546 


C4 1/e-TO 1002 F 


AVR 132 


0757 0447 


4 


1 


RCniOU'R 16, 2K 11 .125W F Tf.'O'-lOO 


24546 


C4 1/8-T0-1622 F 


A9TP9 


1251-0600 


D 


9 


CONNt-CTOR-SGL CONT PIN 1.14 MM-BGC-S/ SQ 


2D48C 


1251 0600 


A9U1 


1020-0223 


0 


1 


1C UP AMP LP Tn-V9 PKG 


31.505 


CA301 AT 


A9U2 


1826-0092 


3 


1 


IC OP AMP GP DUAL TO -99 PRC 


20480 


1026 0092 


A9U3 


1026-1058 


1 


1 


IC DP AMP C;P O-TO 9 9 PKG 


2O4B0 


11426-1358 


A9VR1 


1V02-0025 


4 


1 


DIODF 7NR lOU 5% DO-35 PD . 4U TC=+.C6X 


204 QG 


1902 002S 


A99R2 


1902-3139 


7 


t 


DIODC 7NR 0,25V 5X DO 3 5 PD= 4A/ 


78480 


1902-3139 


A9VR3 


1V02-0049 


2 


1 


PIOBF.-ZNR 6.19V 5% DO -35 PD-.4W 


28480 


1902 0049 










A9 MinCFLL ANEOUG PARTS 








2200-1107 




1 


SCREW-NACH 4- 40 ,375-IN-LC PAN-HD-POZl 


28480 


2200-0107 



See introduction to this section for ordering information 
*Indicates factory selected value 

















FIGURE839. SWEEPGENERATDR/BANDWIDTH C0NTR0LASSEMBLYA9, COMPONENT LOCATIONS(SERIAL PREFIX2203A) 
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A9 

SWEEP GENERATOR/BANDWIDTH CONTROL 




FIGURE839. SWEEPGENERATOR/BANDWIDTHCONTROLASSEMBLYA9,COMPONENTLOCATIONS(SERIALPREFIX2107A01633) 



























FKaUflE WO. SWEEP GENERATOfVBANDWIDTH CONTROL ASSEMBLY A9. SCHEMATIC DIAGRAM (1 OF 2) (SERIAL PREFIX 2107A01633) 



























































































































SERIAL PREFIX: 2107A01633 



NOTES 




1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (£2) 
CAPACITANCE IN MICROFARADS ifjF) 
INDUCTANCE IN MICROHENRIES (pH) 

3. • INDICATES FACTORY SELECTED 
COMPONENT. VALUE SHOWN IS TYPI- 
CAL. 

4. A8MP1 IS A THERMAL LINK. Q7 PRO- 
VIDES TEMPERATURE COMPENSATION 
FOR Q4. 

5. Q5 IS A 1 mA CURRENT LIMITER. 

6. PI-40 IS CONNECTED TO PI-39 ON THE 
MOTHERBOARD ALLOWING THE 
SWEEP TO BE OUTPUT AT PI 40 AND 
INPUT AT Pl-39. 



7. MNEMONIC TABLE 



MNEMONIC 


DESCRIPTION 


AST 


AUTO SCAN TIME 


ATTEN SWP 


ATTENUATED SWEEP 
VOLTAGE 


BWl-7 


BANDWIDTH CONTROL 
LINES 


FS1-6 


FREQUENCY SPAN 
CONTROL LINES 


ST1-7 


SCAN TIME CONTROL 
LINE (STS ENABLES 
FAST SCAN TIMES) 



A9 



FIGURE WO. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9. SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2107A01633) 



























Pages 8-117 through 8-127/8-128: THU® CONVERTEB ASSEMBLY AlO 
Table 8-7. Third Converter Assembly A10, Replaceable Parts 



221 8A & Below 



2019A00721 

& Below 

1945A00261.263, 

269 , 271.280 

i Below 

1942A A Below 



Figure 8-13. Third 

221 8 A & Below 

Figure 8-44. Third 
2218A A Below 



Delete the following: 

A10C57, A10C58, A10C59, A10R52, A10R53, and A10U2. 

Chacge A10R6 to IP Part Number 0757-0280, Check Digit 3, 
RESISTOR IK 1%.125W F TC=0+-100. 

Change A10R8 to EP Part Number 0757-0420, Check Digit 3, 
RESISTOR 750 1%.125W F TC=0+-100. 

Change A10R11 to FP Part Number 0757-0405, Check Digit 4, 
RESISTOR 162 ^% . 125W F TC=0+-100. 

Change A10MP5 to EP Part Number 0363-0040, Check Digit 8, 
CaSTTACT-TlNGER .58-WD .219-FREE-HGT. 

Add A10MP6 and A10MP7. IP P art Number 0363-0040, Check Digit 8, 
CCWTACr-TlNGER .58-WD .219-FREE-HGT. 

Delete A1 0MP5.A1 0MP6 , and A10MP7. 



NOTE 

The following components have preferred replacements: A10C22, 
A10C50, A10C54. A10C55, A10CR1. A10CR4, and A10L15. If the 

instrument does not contain the preferred replacement values, as 
shown in the Replaceable Parts list and Schematic in the Manual, 
then these components should all be replaced at the same time. 

Converter Assembly A10, Coaponent Locations 

Replace Figure 8-43 with new Figure 8-43 (SERIAL PREFIX 221 8A) 
included in this Manual Backdating supplement. 

Converter Assembly A10, Schematic Diagram 

Replace funcbion block (J) of Figure 8-44 with new P/0 Figure 8- 
44 (SERIAL PREFIX 2218A) included in this Manual Backdating 
supplement . 

Make the following changes in function block (D). 

Change R6 to 1000. 

Change R8 to 750. 

Change R11 to 162. 

Change -10.6 \F to -12.6 \F in two places. 




A10 

THIRD CONVERTER 




FIGURE&43. THIRDCONVERTERASSEMBLYA10,COMPONENTLXA'TlONS(SERIALPREFIX2218A) 









FIGURES44. THIRDCONVERTERASSEMBLYA10,SCHEMATICDIAGRAM(SERIALPREFIX2218A) 




Pages 8-129 through 8-141/8-142: BAMDHIDTH FILTER IK). 1 ASSEMBLY All 

Table 8 - 8 : Bandwidth Filter Na 1 Assembly All, Replaceable Parts 

1909A & Below Change All to IP Part Number 08559-60057, Check Digit 9, 

BANDWIDTH FILTER NO. 1. 

Add A11C3i HP Part Number 0160-2236, Check Digit 8, CAPAQICR-TXD 

IPF +-.25PF 500VDC CER. 

Change A11C16*, A11C20*, A11C43*, and A11C64* to HP Part Number 
0160-0134, Check Digit 1, CAPAOIOl-TXD 220PF +-5%300VDC MICA. 
Change A11C14 and A11C37 to IP Part Number 0160-2250, Check Digit 

6, CAPACnOl-TXD 5. IPF +-.25PF 500VDC CER. 

Change A11C21 and A11C44 to HP Part Number 0160-3431, Check Digit 

7, CAPAdlOl-TXD 6.8PF +-. 5PF 500VDC CER. 

Change A11R23* and A11R48* to HP Part Number 0757-0441, Check 
Digit 8, RESISTOR 8.25K 1%.125W E TC=0+-100. 

Delete A11R24 and A11R25. 

Change A11R18 and A11R41 to IP Part Number 0757-0279, Check Digit 
0, RESISTOR 3.16K 1%.125W E TC=0+-100. 

Change A11R28 and A11R52 to HP Part Number 0757-0290, Check Digit 
5, RESISTOR 6.19K 1%.125W E TC=0+-100. 

Figure 8-55. Bandwidth Filter No. 1 Assembly All, Coaponent Locations 

1909A i Below Delete R25. 

Change R24 to W1. 

Add C3 below R5. 

Figure 836. Bandwidth Filter No. 1 Assembly All, Schematic Diagraa 

1909A i Below Change All to HP Part Number 08559-60057. 

In function block (B), add a capacitor, C3, LO PE, in parallel 
with R5. 

Replace function block (C) with P/O Figure 8-56 (SERIAL PREFIX 
1909A) included in this Manual Backdating supplement. 

Mate the following changes in function block (D): 

Change C14 to 5.1 PE. 

Change R23* to 14.7K. 

Change R18 to 3160. 

Mate the following changes in function block (F): 

Change C43* to 220 PE. 

Change C41 to 6.8 PE. 

Change C64« to 220 PE. 

Change R52 to 6190. 

Mate the following changes in function block (G): 

Change C37 to 5.1 PE. 

Change R48» to 14.7K. 

Change R41 to 3160. 




P;0 FIGURE8«. BANDWIDTHRLTER NO. 1 ASSEMBLY Al I , SCHEMATIC DIAGRAM (SERIAL PREFIX 1909A) 




Pages 8-143 through 8-155/8-156: STEP GAIM ASSEMBLY A12 

Table 8-10. Step Gain Assembly A12, Replaceable Parts 



2107A & Below Delete A12C40, A12C41, and A12C42. 

Figure 8-60. Step Gain Assembly A12, Schematic Diagram 

2107A & Below In fnnction block (E), delete C40. 

In fnnction block (F), delete C41. 

In function block (G), delete C42. 




^ Pages 8-157 through 8-165/8-166: B&NDHIOTH ULTER iO. 2 ASSEMBLY A13 

Table 8-11: Bandwidth Filter lb. 2 Assembly A13« Replaceable Parts 

1909A & Below Change A13 to IP Part Number 08559-60057t Check Digit 9, 

BANDWC5IH FILTER NO. 2. 

Add A13C3, IP Part Number 0160-2236, Check Digit 8, CAPAOim-TXD 

1PF +-.25PF 500VDC CER. 

Change A13C16*, A13C20*, A13C43*. and A13C64* to IP Part Number 
0160-0134, Check Digit 1, CAPAOICR-TXD 220PF +-5%300VDC MICA. 
Change A13C21 and A13C44 to IP Part Number 0160-3431, Check Digit 
7, CAPAdTOR-FXD 6.8PF +-.5PF 500VDC CER. 

Change A13C14 and A13C37 to IP Part Number 0160-2250, Check Digit 
6, CAPAdTOR-FXD 5.1PF +-.25PF 500VDC CER. 

Change A13R23* and A13R48* to IP Part Number 0757-0441, Check 
Digit 8, RESISTOR 8.25K 1%.125W F TC=0+-100. 

Delete A13R24 and A13R25. 

Change A13R18 and A13R41 to IP Part Number 0757-0279, Check Digit 
0, RESESTOR 3.16K 1%.125W F TC=0+-100. 

Change A13R28 and A13R52 to IP Part Number 0757-0290, Check Digit 
5, RESISTOR 6.19K 1%.125W F TC=0+-100. 

Figure 8-62. Bandwidth Filter No. 2 Assembly A13. Coaponent Locations 

1909A (t Below Delete R25. 

Change R24 to W1 . 

Add C3 below R5. 

Figure 8-63: Bandwidth Filter lb. 2 Assembly A13, Schematic Diagraa 

1909A i Below Change A13 to IP Part Number 08559-60057. 

In function block (B), add a capacitor, C3, 1.0 PE, in parallel 
with R5. 

Replace function block (C) with P/O Figure 8-63 (SERIAL PREFIX 
1909A) included in this Manual Backdating supplement. 

Make the following changes in function block (D): 

Change C14 to 5.1 PF. 

Change R23* to 14.7K. 

Change R18 to 3160. 

Make the following changes in function block (F): 

Change C43* to 220 PF. 

Change C44 to 6.8 PF. 

Change C64« to 220 FF 
Change R52 to 6190. 

Make the following changes in function block (G): 

Change C37 to 5.1 PF. 

Change R48* to 14. 7K. 

Change R41 to 3160. 





p/0 FIGURE a«3. BANDWIDTH RLTER NO. 2 ASSEMBLY A13, SCHEMATIC DIAGRAM (SERIAL PRERX 1909A) 




Pages 8-167 through 8-179/8>180: LOG AMPLIFIEB ASSEMBLY A14 

Table 8-12. Log Amplifier Assembly A14, Replaceable Parts 

2208A A Below Replace Table 8-12 with new Table 8-12 (SERIAL PREFIX 2208A) 

included in this Manual Backdating supplement. 

Figure 8-68. Lt^ Amplifier Assembly A14, Coaponent Locations 

2208A A Below Replace Eigure 8-68 with new Eigure 8-68 (SERIAL PREFIX 2208A) 

included in this Manual Backdating supplement. 

Figure 8-69. Log Amplifier Assembly A14, Schematic Diagram, (1 of 2) 

2208A A Below Replace Figure 8-69 (1 of 2) with new Figure 8-69 (1 of 2) 

(SERIAL PREFIX 220 8A) included in this Manual Backdating 
supplement. 

Figure 8-69. Log Amplifier Assembly A14, Schematic Diagram (2 of 2) 

2208A A Below Replace Figure 8-69 (2 of 2) with new Figure 8-69 (2 of 2) 

(SERIAL PREFIX 2208A) included in this Manual Backdating 
supplement. 

Make the following corrections to Figure 8-69 (2 of 2) (SERIAL 
PREFIX 2208A): 

Connect one side of R131 to the collector of Q25. 

Connect the other side of R131 to the negative side of C79. 

Connect the positive side of C79 to ground. 




TABLE812. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLEPARTS(1 OF4)(SERIALPREFIX2208A) 



SlSatfon Kmber o Qty Description Mfr Part Number 



At4 


0eS65>601U 


1 


1 


LOG AMPLIFIER 


28480 


18565-60111 


At4Cl 


0161-2055 


9 


SB 


CAPACITOR-FXD .OIUF +80-20% lOOWDC CFR 


28480 


0160-2055 


A14C2 


0160-3459 


9 


7 


CAPACITOR -FXD . 02UF +-20% lOOVDC CER 


28480 


0160-3459 


A14C3 


0161-3459 


9 




CAPACITOR-FXD .02UF +-20% lOOVDC CER 


28480 


0160-3459 


At4C4 


0160-3459 


9 




CAPACITOR-FXD . 02UF +-20% lOOVDC CER 


28480 


0160-3459 


At4C5 


0161-3459 


9 




CAPACITOR-FXD .02UF +-20% lOOVDC CER 


28480 


0160-3459 


A14C6 


0160-2055 


9 




CAPACITOR-FXD .OIUF *-80-20% lOOVDC CER 


20480 


0160-2055 


A14C7 


0161-3459 


9 




CAPACITOR-FXD .02UF +-20% lOOVDC CER 


20400 


0160-3459 


At4C8 


0160-3459 


9 




CAPACITOR-FXD . 02UF +-20% lOOVDC CER 


28480 


0160-3459 


A14C9 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C1Q 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C11 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOUDC CFR 


28480 


0160-2055 


A14C12 


0160 -2055 


9 




CAPACITOR-FXD .OIUF «-80 20% lOOVDC CER 


20480 


0160-2055 


A14C13 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160 '2055 


A14C14 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


26480 


0160-2055 


A14C1S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C16 


0160 2055 


9 




CAPACITOR-FXD .OIUF t-80-20% lOOVDC CER 


20480 


0160-2055 


A14C17 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


2D48Q 


0160-2055 


Ai4Cie« 


0160-2234 


6 


1 


CAPACITOR-FXD . 51PF +-.25PF 500WDC CltR 


28480 


0160-2234 


A14C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160 2055 


A14C20 


0160 '2236 


e 




CAPACITOR-FXD IPF +-.25PF 500VDC CER 


20480 


0160-2236 


A14C21 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CFR 


29480 


0160-2055 


A14C22 


0160 -2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


A14C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80 20% lOOVDC CER 


68480 


0160-2055 


A14C2S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C26 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C27 


0160-2055 


9 




CAPAC ITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C28 


0180-0228 


6 


1 


CAPACITOR-FXD 22UF+-10% 15VDC TA 


56287 


150D226X9015D2 


A14C29 


0160-2055 


9 




CAPACITOR-FXD .OIUF +DO-20% lOOVDC CER 


20480 


0160-2055 


A14C30* 


0160-2236 


8 


5 


CAPACITOR-FXD IPF +-.25PF 500VDC CER 


28480 


0160-2236 


A14C31 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CF.R 


28480 


0160-2055 


A14C32 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C33 


0160-2055 


9 




CAPACITOR-FXD .OIUF +SO-20* lOOVDC CER 


28400 


0160-2055 


A14C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


A14C3S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C36 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


A14C37 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C38 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80 -20% 1 OOVDC CER 


20480 


0160-2055 


A14C39 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C40* 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF 500VDC CER 


20480 


0160-2236 


At4C4t 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C42 


0160 -2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


38480 


0160-2055 


At4C43 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


20480 


0160-2055 


A14C44 


0168-2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


A14C4S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C46 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C47 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C48 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C49 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


29480 


0160-2055 


A14C50 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


A14C9t 


0160-3459 


9 




CAPACITOR-FXD . 02UF +-20% lOOVDC CER 


28480 


0160-3459 


A14CS2* 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF SOOVDC CER 


28480 


0160-2236 


A14C93 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C54 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80 -20% lOOVDC OCR 


28480 


0160-2055 


A14CS5 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


20480 


0160-2055 


A14C5A 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80-20% lOOVDC CER 


28480 


0160-2055 


At4CS7 


0160-2256 


2 


1 


CAPACITOR-FXD 9. IPF +-.25PF SOOVDC CCR 


28480 


0160-2256 


A14CS8 


0160-2055 


9 




CAPACITOR-FXD .OIUF *80-20% iOOVDC CER 


2848 Q 


0160-2055 


A14CS9 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C60 


0160 '2055 


9 




CAPACITOR-FXD .OIUF +80 -20% lOOVDC CER 


28480 


0160-2055 


A14C61 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A14C62 


0140-0195 


2 


1 


CAPACITOR-FXD 130PF +-5% 300VDC MICA 


72136 


DH15F13lJ0300yV1CR 


A14C63 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


2848Q 


0160-2055 


A14C64 


0160-2308 


5 


1 


CAPACITOR-FXD 36PF +-5% SOOVDC MICA 


28480 


0160-2308 


A14C69 


0160-2240 


4 


1 


CAPACITOR-FXD 2PF +-.2SPF SOOVDC CER 


28480 


0160-2240 


A14Cb6 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


At4CA7« 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF SOOVDC CER 


28480 


0160-2236 


A14C68 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80 -20% lOOVDC CER 


28480 


0160-2055 


A14C89 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


28480 


0160-2055 


A14C70 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 



See introductionto this section for ordering information 
'indicates factory seiected vaiue 

















TABLE 8•1^ LOG AMPUFIER ASSEMBLY A14, REPLACEABLE PARTS (2 OF 4)(SERIAL PREFIX 2208A) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AMC7I 


0160-2D5S 






CAP ACITOR-FXO .01UF »00-20Z 100VDC CER 


28480 


0160-2055 


AI4C72 


0161-2095 






CAPACITOR-FXO .OIUF eOR-OOZ 1009DC CFR 


20480 


0160-2055 


AMC73 


0160-2055 






CAPACITOR -FXD .0HJF »00 20X lOOVDC CER 


20480 


0160-2055 


R14C74 


0180-2206 




1 


CAPACXTOR-FXO 60UF«-10X 6V0C TA 


56289 


1SOD6O6X9OO602 


A14C75 


0160-2055 






CATACITOR-FXO .OIUF *00 20X 100VDC CCR 


28480 


0160-2055 


AI4C76 


0160-2059 






CAPACtTOR-FXO .OIUF *80-2eX 100UOC CCR 


20480 


0160-2055 


AI4C77 


0160-ZOSS 






CAPACtTOR-FXD .OIUF «OI-20X lOOVOC CCR 


28480 


0160-2055 


A14C78 


0180-0197 




1 


CAPAGITOR-FXD 2.2UF*-10X 20VDC TA 


56289 


1SQD22SX9020A7 


AMC79 


0160-0120 




1 


CAPACITOR-FXD 2.2UF *-20X 50UOC CER 


29480 


0160 0128 


AMCtl 


1901-0040 




10 


DtODC -SMITCHINC 30V 50AA 2NS 80-35 


2R480 


1901-M4I 


A14CA2 


1901-0040 






DIODC SWITCHING 30V 50HA 2N8 80-35 


28480 


1901-0141 


A140t3 


1901-1005 




17 


OIODE-SN SIC 8CH0TTKY 


20400 


1001-1085 


A14C84 


1901-1005 






DIODC- SA 8IC OCIIOTTKY 


28400 


1901-1065 


A14CaS 


1901-0040 






DIODF-SUITCH1NC 30V 90VA ZNS DO-35 


20400 


1901-0040 


A14CH6 


1901-0040 






DIODC SWITCHING 30V 50HA HNS DO-35 


28480 


1701-0040 


A14Ct7 


1901-0040 






OIODF-8HITCH1NC 30V 50HA 2Nf* 80-35 


20400 


1901-0040 


A14CR8 


1901-1005 






DIODC-SA 8XG SCHOTTKY 


.**8480 


1901*1085 


A1409 


1901-1005 






DIODF-SH 81G SCHOTTKY 


28400 


1901-lteS 


A14CR10 


1901-1005 






DIODC SH SIC SCKOTIKY 


28480 


1901-1085 


A14CIU 


1901-1005 






DIODC 8H 816 SCHOTTKY 


28400 


1901-1005 


A14CR18 


1901-1085 






DtODC-SH SIC SCHOTTKY 


28400 


1701-1005 


A14CR13 


1901-1005 






DIODE -SH SIC SCHOTTKY 


284B0 


1701-1005 


A14Ctl4 


1901-0047 




3 


DIODE- SWITCHING 20V 75HA IONS 


20480 


1701-0047 


A140I1S 


1901-1005 






DIODC SM SIC SCHOTTKY 


28400 


1901-1005 


AI4CRU 


1901 -1070 




2 


DIODC-PIN 110V 


20480 


1901-1070 


A14CRI7 


1901-1005 






DIODE SH SIC SCHOTTKY 


28400 


1901-1005 


AI4CR18 


1901-1010 






DIODC-PIN nov 


20480 


1901-1070 


A14C819 


1901-0040 






DIODE SWITCHING 30V SOHA 2NR 00-0$ 


20480 


1901-0040 


A14C«2t 


1901-1085 






DIODE -SM SIC SetfOTTKT 


20490 


1901 -IO0S 


A14C821 


1901-1085 






DIODC SM SIC SCHOTTKY 


28400 


1901-1085 


A14CR72 


1901-1085 






DIODC-SH SIC SCHOTTKY 


20480 


1701-1005 


A14CI23 


1901-1005 






DIODF-SM SIC SCHOTTKY 


28400 


1901-1005 


A14C824 


1901-0040 






DIODC SWITCHING SOV 50MA 2NS DO-35 


28400 


1901-0040 


AI4CI25 


looi-ioas 






DIODE- SM SIC SCHOTTKY 


20401 


1901-1005 


A14CR26 


1901-0047 


0 




DIODE SWITCHING 20V 75MA 106 


28480 


1901-0047 


A14CR27 


1901-1005 






DIODE SO SIC SCHOTTKY 


20400 


1901-1005 


A14CR28 


1901-1005 






DIODE- SH SIC SCHOTTKY 


20480 


1701-1085 


A14CR27 


1901-0047 


□ 




DIODE -SWITCHING ?0V 75HA IONS 


20481 


190I-0047 


A14CR34 


1901 -0040 


y 




DIODE -SWITCHINC 30V SOMA 2NS DO-35 


28480 


1901-0040 


AI4C13I 


1911-0040 






DIODE-SWITCHING SOV SOMA 2NG DO-35 


20480 


1901-0040 


A14CR32 


1901-0040 


y 




DIODE-SWITCHING SOV SOMA 2NS DO-35 


PB400 


1901-0040 


AI4C1 


9170-0029 


B 


1 


CORE-SHIELDING DEAD 


28400 


9170-M29 


A14U 


9100-1622 


7 


2 


INDUCTOR RF-CH-HLD 24UH 5X .166DX.305LC 


28480 


9100-1622 


A14L2 


9140-0105 


3 


1 


INDUCTOR RF-CH-HLD S.2UH lOX 


2S480 


9140-0105 


A144.3 


9100-1619 


2 




INDUCTOR RF-CH-HLD 6.8UH 10X 


28480 


9100-1619 


A14L4 


9101-1619 


2 




INDUCTOR RF-CH-HID 6.SUH lOX 


28480 


9100-1619 


A14C3 


9100-1619 


2 




INDUCTOR RF-CH-HLD 6. SUM lOX 


20480 


9100-1619 


A14LA 


9100-1619 


2 




INDUCTOR RFCH-HLD 6.8UH 10X 


28480 


9100 1619 


AI44.7 


9100-1619 


□ 




INDUCTOR RF-CH-HLD 6.SUH lOX 


28480 


9100-1619 


A14L8 


9100-1619 


□ 




INDUCTOR RF-CH-HLD 6.BUH 10X 


28480 


9111-1619 


AI44.9 


9100-1627 


B 




INDUCTOR RF-CH-HLD 39UN 5X .166DX.3nSLC 


28480 


9100-1627 


A14LII 


9100-1629 


y 




INDUCTOR RF-CH-HLD 47UH SX .166DX.3S5L6 


20480 


9100-1629 


A14L11 


9100-1622 


1 




INDUCTOR RF-CH-HLD 24UH 5X .1660X.3e5LC 


20400 


9100-1622 


A14U2 


9180-1619 






INDUCTOR RF-CH-NLD 6.8UH 10X 


20480 


9100-1619 


A14LI3 


9140-0145 






INDUCTOR RF-CH-HLD S.2UH 10X .105DX.26LC 


20480 


9140-0145 


A14U4 


9100-2269 






INDUCTOR RF-CH-NLD 27UH 10X .105DX.26L6 


20480 


9100-2269 


A1481 


1854-0071 






TRANSISTOR NPN 51 PD-300HW FT-200HHZ 


28480 


1054-0171 


A1482 


1854-0019 




14 


TRANSISTOR NPN SI 10-19 PD-360HW 


20481 


1854-0019 


A1483 


1054-0019 






TRANSISTOR NPN SI 10-18 PD*360HW 


28480 


1854-0019 


At484 


1054- 0019 






TRANSISTOR NPN SI TO-1B PD-360HW 


28480 


1854-0019 


Al)OS 


1854-0019 


3 




TRANSISTOR NPN SI 10-18 PDO60HW 


28480 


1854-0119 


A1484 


1854-0819 


3 




TRAN8IBTOR NPN SI 10-18 PD«360HH 


20480 


1054-0019 


AI4Q7 


1854-0019 


3 




TRANSISTOR NPN 81 10-18 P0-36IHW 


28480 


1854-0119 


A1488 


1854-0019 


3 




TRANSISTOR NPN SI 10-18 PD-36IHW 


20400 


1854-0019 


A14Q9 


1854-0019 


D 




TRANSISTOR NPN SI 10-18 PD-36IHW 


28480 


1054-0019 


At 4811 


1854-0019 


3 




TRANSISTOR NPN SI 10-18 PD-36IHW 


28480 


1854-0019 


A148I1 


1854-0019 


3 




TRANSISTOR NPN SI 10-18 PD«369HW 


28480 


1854-0019 


AI4812 


1854- 0019 


□ 




TRANSISTOR NPN SI 10-18 PD«366HW 


28401 


1854-0019 


A14Q13 


1854-0019 


□ 




TRANSISTOR NPN SI 10-18 PD*36inW 


20486 


1854-0019 


A14814 


1854-0019 


El 




TRANSISTOR NPN SI 10-18 PD-36tNW 


28400 


1854-0019 


A14819 


1854-0019 


3 




TRANSISTOR NPN SI 10-18 PD06IHW 


28480 


1854-0019 


At4Qt4 


1853-0020 






TRANSISTOR PNP SI PD-3I0HW FT«156HH7 


28480 


1853-0021 


AI4817 


1853-0007 






TRANSISTOR PNP 2N3251 SI 10-19 PD«369HW 


04713 


2NI251 


A14818 


1854-0345 






TRANSISTOR NPN 2H5179 SI TO-72 PD«2I0HH 


04713 


2N5179 


AI4819 


1853-0015 






TRANSISTOR PNP SI PD*2fOHW FT»50INH2 


» -[ r ■ 


1853-0015 


A14VI 


1854-0475 




■ 


TRANSISTOR-DUAL NPN PD«75eNH 




1054-0475 



Sm Introduction to thir lection for ordering informition 
'Indicate* factory telected value 
















TABLE812. LOG AMPLIFIERASSEMBLYA14, REPLACEABLEPARTS(3OF4)(SERIALPREFIX2208A) 



Reference 

Designation 


HP Part 

Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14Q21 


1B54-tl404 


P 


1 


TRANSISTOR NPN SI TO-18 PD>340HU 


28480 


1854-0404 


A14Q22 


t 853-0020 


VI 




TRANSISTOR PNP 81 PD»300HU FT-150MKZ 


28480 


1893-1020 


A14Q23 


1B94-0871 






TRANSISTOR NPN SI PD«300hU FT«20imHZ 


28480 


1854-0071 


A14te4 


1894-0071 


n 




TRANSISTOR NPN SI PD«300KU FT-200KHZ 


28480 


1854-0B71 


A14Q29 


1894-0637 


0 


1 


TRANSISTOR NPN 2N2219A SI TO-5 PD-BOBHU 


01295 


2N221 9A 


A14RI 


2110-3109 


H 


2 


RESISTOR-TRHR 2K lOX C 8I0F-ADJ 17-TRN 


02111 


43P202 


AI4R2 


2100-3141 


V.4 


1 


RESISTOR-TRHR 20K 103 C SIDE-ADJ 17-TRN 


02111 


43P203 


A14il3 


2110-3119 


2 




RESISTOR-TRHR 2K lOX C SIDE-ADJ 17-TRN 


02111 


43P?02 


A14R4 


0797-0442 


9 


6 


RESISTOR IBK 1% .125M F TC»0+-100 


24546 


C4 1/8-T0-10O2-F 


A14R5 


0737-0279 


B 




RESISTOR 3.14K IX .129W F TC«0-*-100 


24546 


C4-1/8-T0-3U1-F 


A14R6* 


1797-0344 


2 


19 


RESISTOR in IX .125U F TC-0+-100 


24546 


C4-1/8-T0-1BK0 -r 


A14R7 


0797-0442 


9 




RESISTOR lOK IX .125U F TC»0+-100 


24546 


C4- 1/8-T0-1002-F 


At4RB« 


0797-0260 


3 


4 


RESISTOR IK IX .125W F TC»0*-100 


24546 


C4-1/O-T0-1I01-F 


AI4R9 


0737- 0439 


4 


9 


RESISTOR 4.81K IX .1258 F TC»0+~100 


24546 


C4- 1/8-T0-6811-F 


A14R10 


0737-0449 


4 


2 


RESISTOR tOOK IX .125M F TC*0+-100 


24546 


C4-1/8-T0-1B03-F 


A14RM 


0797-0440 


7 


2 


RESISTOR 7.5K 1% .125W F TC»0*-t0Q 


24546 


C4- 1/8-T0-7501-F 


At4Rl2 


0498-3197 


3 


2 


RESISTOR 19. 6K tX .125W F TC»0+ 100 


24546 


C4 1/8-T0-19A2-F 


A14R13 


0 490-3444 


1 


8 


RESISTOR 316 1% .125W F TC-04-100 


24546 


C4-1/8-T0-316R-F 


A14R14 


0797-0420 


3 


1 


RESISTOR 750 IX .125W F TC-0+-100 


24546 


r4-l/B-T0-751 -r 


A14R19 


0490-3134 


9 


1 


RESISTOR 17. 8K IX .12S« F TC-0+-100 


24546 


C4- 1/8-T0-1782-F 


A14R16* 


0498-3443 


• 


1 


RESISTOR 287 IX .125W F TC-0+-100 


24546 


C4 1/8-T0-2B7R-F 


A14R17 
A1 4R1B 


0490-3194 


2 


1 


RESISTOR 14. 7K 1% .1258 F TC-0+-100 
NOT ASSIGNED 


24546 


C4-1/8-T0-1472-F 


A14R19 


0 690- 0 0 09 


0 


2 


RESISTOR 2.61K IX .1258 F TC-C+-100 


24546 


C4-1/8-T0-2611-F 


At4R2Q 


0797-0279 


0 




RESISTOR 3.t4K 1% .1258 F TC-0+-I08 


24546 


C4-1/8-T0-3161-F 


A14R21 


0737-0289 


2 


12 


RESISTOR 13. 3K 1% .1258 F TC-04-100 


19701 


HF4C1/B-T0-1332-F 


A14R22 


•757-0344 


2 




RESISTOR 10 1% .1258 F TC«0-»-t0ll 


24546 


C4-1/0-TO-1000-F 


At4R23 


0498-3444 


1 




RESISTOR 316 IX .1258 F TC»04-10Q 


24546 


C4-1/8-T0-316R-F 


A14R24 


0757-0279 


» 




RESISTOR 3. UK 1% .1258 F TC»0-f-100 


24546 


C4-1/8-T0-3U1 -F 


At 4R2S 


0498-3444 


1 




RESISTOR 316 tX .1258 F TC-0+-100 


24546 


C4 1/8-T0-316R-F 


A14R26 


0737-0290 


5 




RESISTOR 4.19K IX .1258 F TC«I'»^-10(I 


19701 


HF4C1/B-T0-6191-F 


At 4R27 


0737-0344 


2 




RESISTOR 10 IX .1258 F TC"04-100 


24546 


C4-1/8-T0-10R0-F 


A14R2B 


0498-3449 


4 


1 


RESISTOR 28. 7K IX .1258 f TC-0-»-10Q 


24546 


C4 1/8-TO-2072-F 


A14R29 


0757-0199 


3 


1 


RESISTOR 21. 5K 1% .1258 F TC-0+-100 


24546 


C4-1/8-T0-2I92-F 


A14R30 


0498 -3132 


a 


2 


RESISTOR 3.48K IX .1258 F TC»I^-1Q0 


24546 


C4-1/8-T0-3481-F 


A14R3t 


0737-0279 


0 




RESISTOR 3.t4K IX .1258 F TC-O-i-lOO 


24546 


C4-l/i-T0-3161-F 


A14R32 


0797-0289 


2 




RESISTOR 13. 3K 1% .1258 F TC-I+-100 


19701 


HF4C1/8-T0-1332-F 


A1 4R33 


0 737-0209 


Z 




RESISTOR 13. 3K IX .1258 F TC-O-f-lOO 


19701 


NF4C1/0-TO-1332-F 


A1 4R34 


0498 -3444 


1 




RESISTOR 316 1% .1258 F TC-09 -10Q 


24546 


C4 1/8-T0-3UR-F 


A14t39« 


1797-0344 


2 




RESISTOR 10 IX .1258 F TC»Q4-100 


24546 


C4-1/0-TO-1ORO-F 


AMR 34 


0498-3438 


3 


2 


RESISTOR 147 IX .1258 F TC-0+-100 


24546 


C4-1/8-T0-147R-F 


At 4137 


0737-0439 


4 




RESISTOR 4.81K 1% .1258 F TC-O-f-lOQ 


24546 


C4-1/8-T0-6811-F 


A14R3B 


0797-0279 


• 




RESISTOR 3.14K 1% .1258 F TC»04.-10(| 


24546 


C4-1/e-T0-3161-F 


A14R39 


0690-3194 


0 


1 


RESISTOR 4.22K 1% .1258 F TC«0-*-100 


24546 


C4-1/8-T0-4221-F 


A14R48 


•797-0280 


3 




RESISTOR IK 1% .1258 F TC-04--100 


24546 


C4-i/8-ro-ioot-r 


A14R41 


0797-0344 


2 




RESISTOR 10 IX .1258 F TC-04-10Q 


24546 


C4-1/8-T0-10R0-F 


A14R42 


0797-0344 


2 




RESISTOR 10 IX .1258 F TC-0+-100 


24546 


C4-l/t-TO-1000-f 


A14R43 

A14R44 


0737-0289 


2 




RESISTOR 13. 3K 1% .1258 F TC«0<*-1QQ 
NOT ASSIGNED 


19701 


HF4C1/8-T0-1332-F 


At4R49 


• 737-0439 


4 




RESISTOR 4.81K 1% .1258 F TC-04-1Q0 


24546 


C4-1/B-T0-6811-F 


A14R44* 


0498-0083 


8 


2 


RESISTOR t.94K 1%.125U F TC-04-100 


24546 


C4-1/8-T0-1961-F 


A14R47 


0737-0279 


0 




RESISTOR 3.16K 1% .1258 F T004-100 


24546 


C4-1/S-T0-3U1-F 


A14R4B 


•797-0289 


2 




RESISTOR 13. 3K IX .1258 F TC*04-10Q 


19701 


nF4C1/8-T0-lS32-F 


A14R49 


0737-0414 


7 


2 


RESISTOR 911 1% .1258 F TC-04-10Q 


24546 


C4-1/t-T0-911R-F 


At4RSI 


0498-3444 


1 




RESISTOR 316 1% .1258 F TC»04-100 


24546 


C4-1/B-T0-316R-F 


A14R91* 


0737-0344 


2 




RESISTOR 10 IX .1298 F TC-Q4-10Q 


24546 


C4-1/8-T0-10R0-F 


A14R92 


•797-044S 


4 




RESISTOR tOOK 1% .1298 F TC-04-100 


24946 


C4-1/8-T0-I003-F 


A14tS3 


• 498-0083 


• 




RESISTOR 1.96K 1% .1258 F TC-04-10Q 


24546 


C4-1/S-T0-1941-F 


A14R94 


•797-0280 


3 




RESISTOR IK IX .1258 F TC-04-10Q 


24546 


C4-1/B-TO-1001-F 


A14R99 


0498-3191 


7 




RESISTOR 2.S7K 1% .1258 F TC-04-10Q 


24546 


C4-1/8-T0-2871-F 


AI4R94 


•797-0498 


7 


1 


RESISTOR 51. IK 1% .1258 F TC«|4-1B| 


24946 


C4-t/B-T0-9ll2-^ 


A14R97 


0737-0344 


2 




RESISTOR 10 IX .1258 F TC-04-100 


24546 


C4-1/t-T0-10R0-F 


A14R9B 


•797-0289 


2 




RESISTOR 13. 3K 1% .1298 F TC«04-100 


19701 


NF4C1/S-T0-1I32-F 


A14R99 


•797-0442 


f 




RESISTOR 10K IX .1258 F TC-04-190 


24546 


C4-1/8-TO-1002-F 


A14RAI 


0498-3197 


3 




RESISTOR 19. 6K 1% .1258 F TC-04-100 


24546 


C4-1/S-T0-1962-F 


A14R41 


0787-0442 


t 




RESISTOR 10K IX .1258 F TC-04-100 


24546 


C4-1/8-TO-100t-F 


A14R42 


•498-3192 


• 




RESISTOR 3.48K IX .1258 F TC-04-100 


24546 


C4-1/S-T0-1481-F 


A14R43 


•498-3199 


9 




RESISTOR 26. IK 1% .1258 F TC-04-100 


24546 


C4-1/S-T0-26I2-F 


A14R44* 


•797-0279 


• 




RESISTOR 3.14K 1% .1298 F TC-04-100 


24546 


C4--1/S-T0-3161-F 


AI4R49 


•797-0290 


9 




RESISTOR 4.19K 1% .1258 F TC-04-100 


19701 


HF4C1/S-T0-619l-r 


A14R44 


•797-0439 


4 




RESISTOR 6.B1K 1% .1258 F TC-04-100 


24546 


C4-1/S-T0-6811-F 


A14R47 


• 797-0379 


1 




RESISTOR 12.1 1% .1258 F TC-04-110 


19781 


HF4C1/S-T0-1tRl-9 


At4«4« 


0797-0289 


2 




RESISTOR 13. 3K 1% .1258 F TC-04-100 


19701 


NP4C1/8-T0-1S32-F 


At4«4f 


07S7-0440 


7 




RESISTOR 7.5K 1% .1258 F TC-04-100 


24546 


C4-l/t-T0-7901-f 


M4R7I 


0797-0443 


0 


1 


RESISTOR 62. 5K IX .12S8F TC-04-100 


24544 


C4-t/S-T0-S892-r 



Sm introduction to thil wction for ordering informition 
'Indicates fact(My selected value 















TABLE812. LOGAMPLIFIERASSEMBLYA14,REPLACEABLEPARTS(4OF4)(SERIALPREFIX2208A) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14R71 


0A78-3444 


1 




RESISTOR 316 \X .125U F TC=0+-100 


24546 


C4 1/e-T0-3l6R>F 


A1 4R72 


0757-0290 


8 




RESISTOR 6.191 U . 1 25W F TC-0+-100 


19701 


MF4C1/B-T0-6191-F 


A14R73N 








NOT ASSIGNED 






A14R74* 


1698-3151 


7 


2 


RESISTOR 2.87K IX .125W F TC»0+-100 


24546 


C4- 1/0-TO-2871-F 


At4R75 


0757-0442 


9 




RESISTOR IDR 1% .125U F TC=Of-100 


24546 


C4-1/8-T0-1002-F 


A14R76 


0757-0289 


2 




RESISTOR 13. 3K 1% .125U F TC-0+-10C 


19701 


MF4C1/8-T0 1332-F 


A14R77 


0757-0280 


3 




RESISTOR IK 1% .125W F TC=0 + -10fl 


24546 


C4 1/8-TO-lOOl-r 


At4R7e 


0757-0346 


2 




RESISTOR 10 IX .125W F TC«04-100 


24546 


C4-1/0-TO-IORO-F 


A14R79 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/8-TO-IORO-F 


A14R80 


0757-0439 


4 




RESISTOR 6.81K 1% .125y F TCsO+-100 


24546 


C4- 1/8-T0-681I-F 


A14R81 


0757-0403 


2 


1 


RESISTOR 121 1% .125U F TC=0+ t00 


24546 


C4 1/8-T0-121R-F 


A14RB2a 


0757-0290 


5 


a 


RESISTOR 6.19K IX .125W F TC»0+-10C 


19701 


HF4C1/8-T0-6191-F 


A14RG3 


0757-0418 


9 


1 


RESISTOR 619 1% .125U F TC*l»+-10fl 


24546 


C4-1/8-T0-619R-F 


A14RB4 


0757-0402 


1 


1 


RESISTOR 110 1% .125W F TC=0+-100 


24546 


C4- 1/e-TO-lll-F 


A14R85 


0757-0279 


0 




RESISTOR 3.16K IX .125W r TC=0+-100 


24546 


C4 1/B-T0-3161-F 


A14RB6 








NOT ASSIGNED 






A14RB7 


0757-0289 


2 




RESISTOR 13. 3K 1%.125U F TC=0 + -l0fl 


19701 


MF4C1/8-T0 -1332 -F 


A14R8B 


0757-0416 


7 




RESISTOR 511 IX ,125U F TC»0+-100 


24546 


C4-1/8-T0-511R-F 


A14R89 


0757-0346 


2 




RESISTOR 10 1% .125U F TC=0+-100 


24546 


C4 l/8-T0-1IRQ'F 


A14R90 


0696-3444 


1 




RESISTOR 316 IX .125W F TC=04-100 


24546 


C4-1/8-T0-316R-F 


A14R91 


0757-0439 


4 




RESISTOR 6.811 1% . 1 25W F TC»0+-100 


24546 


C4 -I/8-T0-6811-F 


AMR9? 


D7S7-0346 


2 




RESISTOR 10 IX .125W F TC«0+-100 


24546 


C4-1/0-TO-1ORO-F 


A14R93 


0757-0438 


3 


1 


RESISTOR 5.11K 1% .125U F TC=0+-100 


24546 


C4 1/8-T0-5111-F 


At4t94 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0+-100 


24546 


C4- 1/0-TO-1OPO-F 


A14R9S 


0757-0289 


2 




RESISTOR 13. 3K IX .125WF TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


A14R96 


0757-0280 


3 




RESISTOR IK 1% .1258 F TC=0+-100 


24546 


C4 1/e-TO-lOOl-F 


AI4R97 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0+-100 


24546 


C4 1/8-TO-lORO-F 


A14I98 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0+-10Q 


24546 


C4-1/8-T0-1ORO-F 


A14R99 


0757-0346 


2 




RESISTOR 10 IX .125W F TC*04-100 


24546 


C4-1/8-T0-10RO-F 


A14R100 


0757-0346 


Z 




RESISTOR 10 IX .125U F TC«0+-100 


24546 


C4- 1/8-TO-lORO-F 


A14R1B1 


0757-0439 


4 




RESISTOR 6.81K 1% .125U F TCaO-f-100 


24546 


C4-1/8-T0-6811-F 


A14R102* 


0757-0290 


5 




RESISTOR 6.19K IX .125U F TC-0+-100 


17701 


HF4C1/8-T0 -6191-F 


A14R1I3 


0757-0405 


4 


1 


RESISTOR 162 1% .1258 F TC=*0+-100 


24546 


C4 1/0-TO-1A2R-F 


At4R104 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC«0-»--l00 


24546 


C4-1/B-T0-3161-F 


A14Rt05 


0757-0280 


3 




RESISTOR IK 1% .125U F TC*Of-100 


24546 


C4-1/8-T0-1001-F 


A14RIB6 


0757-0289 


2 




RESISTOR 13. 3K IX .125U F TC-0+-100 


19701 


HF4C1/6-TI-1332-F 


A14R107 


1757-0288 


1 


1 


RESISTOR 9.09K 1% .125W F TC»0+-100 


19701 


HF4C1/0-TO-9O91-F 


A14R108 


0698-3444 


1 




RESISTOR 316 1% .125W F TCaO*-100 


24546 


C4- 1/8-T0-316H-F 


AUR109 


0757-0439 


4 




RESISTOR 6.81K 1% .1258 F TC»0^-100 


24546 


C4-l/e-T0-68ll-F 


A1 41110 


0757-0346 


2 




RESISTOR 10 IX .1258 F TC«0+-100 


24546 


C4- 1/6-TO-lORO-F 


A14R111 


0698-3158 


4 


1 


RESISTOR 23. 7K 1% .1258 F TC>0-t-100 


24546 


C4 1/0-TO-2372-F 


A14R112 


0698-3160 


a 


3 


RESISTOR 31. 6K 1% .1258 F TC*0+-!00 


24546 


C4-1/8-T8-3162-F 


A14R113 


0698-3160 


B 




RESISTOR 31. 6K 1% .1258 F TCsO-«.-tQO 


24546 


C4-1/B-T0-3U2-F 


AMtlM 


0698-3160 


a 




RESISTOR 31. 6K 1% .1258 F TC-04-100 


24546 


C4-1/0-TI-3162-F 


A14R11S 


0757-0346 


2 




RESISTOR 10 1% .1258 F TC-0+-100 


24546 


C4- 1/B-TO-lORO-F 


A14R116 


0757-0289 


2 




RESISTOR 13. 3K 1% .1258 F TCaO’t-lOO 


19701 


HF4CI/8-T0- 1332-F 


A14R117 


0698-0085 


1 




RESISTOR 2.61K 1% .1258 F TCa04-100 


24546 


C4 1/8-T0-2411-F 


AtARlie 


0757-0439 


4 




RESISTOR 6.81K IX .1258 F TC*O4-tO0 


24546 


C4-1/8-TO-6011-F 


A14R119* 


0757-0290 


5 




RESISTOR 6.19K 1% .1258 F TC«0-*-100 


19701 


riF4Cl/8-T0-6191-F 


A14R120 


0757-0279 


• 




RESISTOR 3.16K IX .1258 F TC«04-10fl 


24546 


C4-1/8-TI-3161-F 


A14R121 


0698-3438 


3 




RESISTOR 147 1% .1258 F TC*04-100 


24546 


C4-1/8-T8-147R-F 


A14R122 


0757-0447 


4 


2 


RESISTOR 16.2K IX .1258 F TC«0<*-tQQ 


24546 


C4-1/8-T0-1622-F 


A14R123 


0757-0447 


0 




RESISTOR 16. 2K 1% .1258 F TC-04-100 


24546 


C4-1/8-T0-1A22-F 


A14R124 


0757-0441 


a 


1 


RESISTOR 8.2SK 1% .1258 F TC*84-100 


24546 


C4-1/8-TI-B251-F 


A14R129 


0698-3260 


9 


1 


RESISTOR 464K IX .1258 F TC-O-f-tOQ 


28480 


0698-3260 


A14B12A 


0757-0442 


9 




RESISTOR 1BK 1% .1258 F TC»O4-tO0 


24546 


C4-1/8-TO-1002-F 


A14R127 


0757-0421 


4 


1 


RESISTOR 825 1% .1258 F TC-04-100 


24546 


C4-1/8-T8-825R-F 


A14t12B 


0787-0290 


8 




RESISTOR 6.19K 1% .1258 F TC-04-1QO 


19701 


NF4C1/8-T8-6191-F 


At4tl29 


0787-0290 


8 




RESISTOR 6.19K 1% .1258 F TC-84-100 


19701 


HF4Cl/a-T0-6191-F 


A14tl3B« 


0787-0467 


a 


1 


RESISTOR 121K IX .1258 F TC*84-180 


24546 


C4-1/8-T8-1213-F 


A14B131 


0698-3429 


2 


1 


RESISTOR 19.6 1%.1258 F TC-04-180 


03B88 


PMEa5-1/a-T0-19R6-r 


A14U1 


1824-0092 


3 


1 


IC CP AHP CP DUAL TO-99 PKC 


26480 


1826-1192 


A14VR1 


1902-0041 


4 


1 


DIODE-ZNR 5.11U 5% DO-35 PD«,48 


26480 


1902-0841 


A14VB2 


1902-0048 


1 


1 


DIODE-ZNR 6.etV 5X DO-35 PD«.4U 


28488 


1982-8148 


A14VR3 


1902-0579 


3 


1 


DIODE-ZNR 5.1V 5%PD«18 XR-10UA 


26480 


1902-0579 










hi 4 MISCELLANEOUS PARTS 








08589-00018 


a 


1 


COVER, LOG AMPLIFIER 


28488 


ia5S9-l0018 



See introduction to this section for ordering informition 
’^‘Indicates factory selected value 

















A14 

LOG AMPLIFIER 




FIGURE&68. LOGAMPLIFIERASSEMBLYA14,COMPONENTLOCATIONS(SERIALPREFIX2208A) 













A 14 LOG AMPLIFIER ASSEMBLY 
08565-60111 (2 Of 2) 



|0 efl* STAGE 



[O 7»h STAGE 



2 . 9 V^» 
0.*V 



2.SVP-P 

o.ev 



CiB* i 
S.JPF ? 



moe c*B 

Sl« -01 



R29 CI9 

SIC -oi 



p IFG6 

LOG BIAS tcTH B TTH STAGES) 



■ < 


(i 


“■■ij CB» 


RIIO V 


' .01 


10 ^ 


mot 




19. SK 





N CRIO 




,) CIB 


R2T 


.01 


10 ^ 


R2I 




13. 5K 





LOG BIAS (TTX STAGE) 



O LOG MODE TEMPERATURE CONTROLLED 
ATTENUAT OR 

’ PAS ^ C2 S . pA4 

(;3r.% I'"' f'»«” 



C27 CRI6 

-01 



•lOV REGULATOR 





415V 


V 


. R55 


5 




[b 




: 2870 






7 


UN GAIN 




6 




^cw 




VRI 




4 4220 


1 y 


. R3 
’ 2000 








C2e 


R9G 


».>IV '' 




1000 R4I 


'22 


’ Sl.tK 


rb 



i^6K (x^cRie 



X c X v: 

J .OI T .0 

V 



LOG LIN 
-7V 

JO 



iO TEMPERATURE COMPENSATION POWER SUPPLY 



— -7V REGULATOR 
R62 

34110 I 



O DETECTOR 



' LOW E DRIVER 
+I5V 



R78 




10 




\ RI3I 


C45 


y (NOTE 4) 


.01 


R8I 


C44 


1000 121 


.01 



« (NOTE 4) 



■ UNITY GAIN AMPLIFIER • 
415V 



PI -33(0UT) 



LOO 2I.4MH1 
AUX OUT 



V J w 

) T r 


L9 

39 


LIO 

47 


LI 1 

24 




/ II 0 • 

; R96 


i csT'” 


nr~ 


ITcbT^” 


r 

i C65 IRIOSV 


\ - 1000 


Tb.ipf 


TisopF ' 


fSGpF ■ 


T2.0pF '1000 



, C59 ^ C55 

..01 J,.OI 



: C50 

r'®' R99 

to 



|PI -9(0U T> 
I -lOV 



• -lOVFj 



O log offset 




PI - 2(0UT) 
VIDEO 



NOTES. 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (O) 
CAPACITANCE IN MICROFARADS 0^) 
INDUCTANCE IN MICROHENRIES {(M) 

3. ASTERISK C) INDICATES FACTORY 
SELECTED COMPONENT. NOMINAL 
VALUE IS SHOWN. 

4. AUXILIARY LOG OUTPUT AS OPTION 
ONLY. C45, R131 AND JUMPER USED 
ONLY FOR OPTIONAL AUXILIARY 
LOG OUTPUT. 

5. INPUT ATTEN CONTROL IS ACTUATED 
BY PUSHING IN ON THE CONTROL 
KNOB WHICH COUPLES INPUT ATTEN 
TO REFERENCE LEVEL. 

6. INPUT ATTEN AND REFERENCE LEVEL 
CONTROLS ARE MECHANICALLY COU- 
PLED TO PROVIDE TEN REFERENCE 
LEVEL SETTINGS FOR EACH INPUT 
ATTENUATION SETTING. 

7. MNEMONIC TABLE: 



MNEMONIC 



LOG/LIN 



DESCRIPTION 

IF GAIN CONTROL 
LINES 

SELECTS EITHER LOG 
OR LINEAR 



■ 

..J 



A14 



SERIAL PREFIX: 2208A 



FIGURE M9. LOG AMPLIFIER ASSEMBLY A14, SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2208A) 








TO/FROM 



GRO 

LOG 7\A MHt 
AUXOVT 



© 3 rd STAGE 




i.avp-p 

1 0.6V 


R57 

10 



4 th STAGE 




I.TVp-p 

1 0.6V 


R7t 

10 



O 5th STAGE 



INPUT ATTEN 



R34 C*3 

316 -01 



ryi I 1 1 ^ I 1 1 I 



A 

) 0S2 0<B 

'(YELLOW) inpot 

ATTEN 



I REFERENCE LEVEL 



I «P I I »‘p I I *0 I I JO I I io I 

I »° I I «o I I »o I I »0 I I '0 I 

I «o I I »° I I »o I I '0 I I 0 I 

I I I I I I I 0 1 I-'O I 

I 1 I I 1 ° 1 |-'° 1 l-^ol 

I ■<> 1 1 ° 1 1-'° I Em Em 

l_oJ I-'O I I -go I l-»ol |-«o| 
|-‘0 I l-go| |-»o| |-■«o| |-»o| 
I -go I |-»o I l-*o| 1-00 I l-«o I 

I -30 I I -40 I 1-50 1 1-60 1 1-70 I 



I '0 I I 0 I I-'O I - 
( 0 1 I-'O I I -go I - 
I -' 0 1 1 -go I Emh 
i-goi i-»oi Emh 
|-»o I l->o| |-»o| - 
|-«o| l-»o| l-«o I - 
i-»oi i-«o I Em~ 
I -00 I I -go I |-«o| - 
l-gQ I l-»ol l-»o| - 

I >60 I I -to I I- »00 I— 



lOdB/DIV I HdB/DI> 

•fev 



1 4 

o A O 

2 5 



[UN] 





(5) POWER SUPPLIES 

-6 1 4,5V 

J. C9 ± C66 

rr 



. C2 X C78 X C70 

■ 02 +T 2 2 T 0« 






R50 CSI 
3(6 





1 

C40« : 


V 


l.OpI 
r-)i 


V- 


y 


R7l 


C4I i 


316 


.01 


|07 


qb( 


R72 


V 


6190 


1 



RI8 -lOVF, 
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FIGURE &69. LOG AMPLIFIER ASSEMBLY A14, SCHEMATIC DIAGRAM (1 OF 2){SERIAL PREFIX 2206A) 











































































































Pages 8-191 and 8-199/8-200: MOIhBCCMFD ASSEMBLY A16 
Table 8-14. Motherboard Assembly A16, Replaceable Parts 



2236A & Below 



2208A & Below 



1951A.1945A 

& Below 



Change A16 to fP Part Number 08559-60066, Check Digit 0. 

Change A16C3 and A16C21 to fP Part Number 0160-2055, Check Digit 
9, CAPAOIDR-PXD .01 UF +80-20* 100VDC CER. 

Change A16C22 to EP Part Number 0180-2154, Check Digit 1, 
CAPAOIDR-PXD 1900UF +75-10* 15VDC AL. 

Delete A16Q1. 

Change A16W1 to EP Part Number 08559-60067, Check Digit E, 
EEAEINESS ASSEMBLY, MAIN ERAIVE CCNNBCECR 
Change A16W2 to EP Part Number 08559-60008, Check Digit 0, CA RTE 
ASSEMBLY, YIG. 

Change A16 to EP Part Number 08559-60020, Check Digit 6. 

Change A16W1 to EP Part Number 08559-60009, Check Digit 1, 
EEAEINESS ASSEMBLY, MAIN ERAIVE CCNNBCECR 
Delete the following: 

A16CR1. A16CR2, A16R10, and A16VR3. 

Delete A16C6, A16J3, and A16J4. 



Figure 8-76. Motherboard Assembly A16, Coaponent Locations 

2236A & Below Replace Eigure 8-76 with new Eigure 8-76 (SERIAL PREFIX 2236A) 

included ic this Manual Backdating supplement. 

2208A & Below Make the following changes to Figure 8-76 (SERIAL PREFIX 2236A); 

Delete CR1, CR2, RIO, and VR3. 



1951A.1945A Delete C6. 53, and 54. 

& Below 



Figure 8-77. Motherboard Assembly A16, Interconnect Diagraa 



2236A & Below Replace Figure 8-77 with new Figure 8-77 (SERIAL PREFIX 2236A) 

included in this Manual Backdating supplement. 



2208A & Below 



1951A, 1945A 

& Below 



Chacge A16 to IP Part Number 08559-60020. 

Make the following changes to Figure 8-77 (SERIAL PREFIX 2236A): 
Delete CR2, VR3i and the 927 line. 

Delete CR1 and the 8 line. 

Delete RIO and the 928 line. 

At pin 18 of XA10P1, delete C6 and 53. 

At XA10P2, delete 54 (CAL CXJIFUT TO ERCNT PANEL). 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION 

8-2. This section provides instructions for trouble- 
shooting and repairing the HP Model 8559A Spec- 
trum Analyzer. It includes circuit descriptions, gen- 
eral servicing hints and information, parts 
identification illustrations and lists, block diagrams, 
component locations diagrams, and schematics. 



|VVARNIN^ 

To troubleshoot and repair this instru- 
ment, it must be removed from the 
display mainframe and reconnected 
through an extender cable. Operating 
the spectrum analyzer outside the 
mainframe in this manner exposes 
high voltage points in the instrument 
that will, if contacted, cause personal 
injury. Maintenance and repair of this 
instrument should, therefore, be per- 
formed only by a skilled person who 
knows the hazards involved. Where 
maintenance can be performed with- 
out power applied, the power should 
be removed. When any repair is com- 
pleted, be sure that all safety features 
are intact and functioning and that all 
necessary parts are connected to 
their positive grounds. 



8-3. SCHEMATIC SYMBOLS, TERMINOLOGY, 
AND VOLTAGE LEVELS 

8-4. Symbols and terminology used on the sche- 
matic diagrams are explained in Figure 8-1. Test con- 
ditions for the signal and dc voltage levels shown on 
the block and schematic diagrams are provided in 
Figure 8-2. 



8-5. TEST EOUIPMENT 

8-6. Test instruments and accessories used to main- 
tain the spectrum analyzer are listed in Table 1-4. If 



the listed instrument is not available, another instru- 
ment that meets the required minimum specifications 
may be substituted. 



8-7. MAJOR ASSEMBLY LOCATIONS 

8-8. The major assembly location illustrations for 
the spectrum analyzer are located near the end of this 
section. 



8-9. TROUBLESHOOTING 



8-10. General Information 

8-11. Troubleshooting is most easily accomplished 
by using the block diagram at the end of this section 
to follow the signal path. Once the problem is iso- 
lated to a particular circuit, the circuit description 
and schematic diagram can be used to locate the 
faulty component. 



NOTE 

When a part is replaced, adjustment 
of the affected circuitry is usually 
required. For adjustment procedures, 
refer to Section V. 



CAUTION I 



Improper cleaning of the printed cir- 
cuit board edge connectors can 
cause damage to the contact's gold 
plating, resulting in corrosion and 
intermittent electrical contact. Use 
only the recommended procedure. 
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8-12. Printed Circuit Board Edge Connector 
Contact Cleaning 

MATERIALS: 

• Lint-free cloth or equivalent (HP Part Number 
9310-0039, Check Digit 3). 

• Solution of 80% electronics-grade isopropyl 
alcohol and 20% water. 

• Static-free work station. 

PROCEDURE: 

1. Dampen the cloth with the alcohol and water 
solution and scrub the edge connector contacts 
vigorously, using a circular motion. Polish one 
side of the board at a time until the contacts 
shine, keeping the cloth damp to dissolve con- 
taminants and reduce static electricity. 

2. Using a clean cloth, dry the contacts by wiping 
from their inside to outside edge. This prevents 
particles from building up on the contact edges. 



CAUTION i 

Do not use erasers to clean the edge 
connectors They cause microscopic 
damage to the contact surface, 
removing the thin gold plating and 
exposing the nickel under-plating, 
which eventually corrodes. Erasers 
also leave a film on the contact and 
generate static electricity. 



Do not use paper of any kind to clean 
the edge connector contacts. Paper 
or lint particles left on the edge con- 
tact surface can cause intermittent 
electrical connections. 



Do not touch contact or trace sur- 
faces with bare hands. Always handle 
the board by its edges. 
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SYMBOLS USED IN SCHEMATICS AND BLOCK DIAGRAMS 
BASIC COMPONENTSYMBOLS 



T 



Variable Resistor: Clockwise 
rotation of shaft moves wiper 
towards end of resistor mark- 
ed CW. 



"He- 



Electrolytic capacitor 






Variable capacitor 




Slide, toggle, or rocker 
switch 



Ferrite bead (prevents high 
frequency parasitic 
oscillations) 




Light-emitting diode 




Transistor, PNP 




Transistor, NPN 




MOS-FET, N-Channel 



It “ ^ 



Pushbutton switch 




Surface Acoustic Wave 
Resonator (SAWR) 



A 



HOh 



Relay 



Crystal 




Speaker 




Pin Diode 




Breakdown (zener) diode 



« Indicates a factory-select 

component 



a 



Indicates shielding conductor 
for cables 






Indicates a plug-in 
connection 



Indicates a soldered or 
mechanical connection 




Varactor Diode 



Schottky diode 



Indicates a single pin of a 
PC board edge connector 



FIGURE8.1. SYMB0LSUSEDINSCHEMATICANDBL0CKDIAGRAMS(10F4) 
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SYMBOLS USED IN SCHEMATICS AND BLOCK DIAGRAMS 
BASIC COMPONENTSYMBOLS 






Connection symbol 
indicating a Jack (except for 
PC board edge connectors) 




Connection symbol 
indicating a Plug (except for 
PC board edge connectors) 



Indicates wire or cable color 
code. Color code same as 
resistor color code. First 
number indicates base color, 
second and third numbers 
indicate colored stripes. 



Earth ground 




Test Point: Terminal 
provided for test probe. 






Instrument chassis ground. 
May be accompanied by a 
number or letter to specify a 
particular ground. 




Measurement Point; Used to 




Screwdriver adjustment 


indicate a convenient point 
for measurement. No 


\ 




terminal provided for test 
probe. 


Q 

\ 

\ 


Front-panel control 






Jumper wire 



COMMONLY USED ASSEMBLY AND CIRCUIT SYMBOLS 




Oscillator 




Mixer 




Operational amplifier 




Inverter, buffer 



TL 



Transmission Line 



FIGURE 8-1 . SYMBOLS USED I N SCHEMATIC AND BLOCK DIAGRAMS(2 OF 4) 
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SYMBOLS USED IN SCHEMATIC AND BLOCK DIAGRAMS 



BASIC LOGIC SYMBOLS 



Distinctive-Shape Symbols 




AMPLIFIER/BUFFER Output is active when input is active. 



SCHMITT Output changes abruptly as a fixed DC 

TRIGGER level is crossed by the input signal. 




AND FUNCTION Output is active only when all inputs are 

active. 




OR FUNCTION Output is active when one or more in- 

puts are active. 




EXCFUSIVE-OR 

FUNCTION 



Output is active when only one input is 
active. 




WIRED AND Two or more elements are joined 

FUNCTION together to achieve the effect of an AND 

function. 




WIRED OR Two or more elements are joined 

FUNCTION together to achieve the effect of an OR 

function. 



FIGURE8-1 . SYMBOLS USED I N SCHEMATIC AND BLOCK DIAGRAMS (3 OF 4) 
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SYMBOLS USED IN SCHEMATIC AND BLOCK DIAGRAMS 

BASIC LOGIC SYMBOLS 

Indicator Symbols (positive logic assumed) 





EDGE-TRIGGERED (dynamic) inputs 
are indicated by the presence of the 
dynamic input symbol. 

Input is active only on the positive-going 
transition. 

ACTIVE PERIOD 







Input is active only on the negative- 
going transition. 



ACTIVE PERIOD 






ACTIVE-HIGH inputs and outputs are 
indicated by the absence of the negation 
symbol, O. 



ACTIVE PERIOD 








ACTIVE-LOW inputs and oututs are in- 
dicated by the presence of the negation 
symbol, O . 



ACTIVE PERIOD 



FIGURE8-1 . SYMBOLS USED I N SCHEMATIC AND BLOCK DIAGRAMS (4 OF 4) 
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Nominal power levels, voltages, and waveforms shown on schematic diagrams were measured using 
the test setup shown helow. Note that signal characteristics shown on schematic diagrams are pro- 
vided as a troubleshooting aid only. They should not he used for making instrument adjustments. 



OSCILLOSCOPE 



SPECTRUM ANALYZER 




EQUIPMENT: 



Oscilloscope (with 10:1 prohe) HP 1741 A 

Spectrum Analyzer 8569B 

Digital Voltmeter HP 3456 

Extender Cable Assembly HP 5060-0303 

Adapter, Type N to BNC (2 required) HP 1250-0780 



FIGURE8-2. CONDITIONS FOR SCHEMATIC DIAGRAM MEASUREMENTS(1 0F2) 
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PROCEDURE: 

1 . Set H P 8559A Spectrum Analyzer controls as follows: 

TUNING 035 GHz 

EREQSPAN/DIV 1 MHz 

RESOLUTION BW 300 kHz 

INPUT ATTEN OdB 

REEERENCE LEVEL -10 dBm 

REEERENCE LEVEL LINE 0 

Amplitude Scale . , , lOdB/DIV 

SWEEP TIME/DIV AUTO 

SWEEP TRIGGER EREERUN 

VIDEOEILTER OEE 

BE CLIP OEE 

SIGIDENT OEE 

ALT IE OEE 

2. Connect equipment as shown. Set signal generator for a 35 MHz, - 10 dBm output signal. 

Center the Cal signal on the display and adjust for top graticule. 

3. Using board extenders when necessary, check voltages and waveforms indicated on schematic 
diagrams. Trigger oscilloscope on negative transition of AUX B PENLIFT/BLANKING signal 
from rear of display mainframe. 

4. To measure RE power levels, set RESOLUTION BW control to 3 MHz and EREQ SPAN/DIV 
to 0 (zero span). The first LO is not swept in zero span, allowing signal levels to be checked with 
a second spectrum analyzer (use adapter cables as necessary). DO NOT use a power meter 
(harmonics and LO signals will contribute to give erroneous levels). 



FIGURE 8-2. CONDITIONS FOR SCHEMATIC DIAGRAM MEASUREMENTS (20F2) 
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THE HP 8559A SPECTRUM ANALYZER THEORY OF OPERATION 



General Information 

The HP 8559A is a wideband spectrum analyzer plug-in module for use with either the HP 180 series or HP 
853A display mainframes. It tunes from 10 MHz to 21 GHz and displays frequency spans as wide as 9 GHz (in 
hands 5 and 6) and as narrow as KXl kHz (in hand 1). A zero span feature enables the analyzer to operate as a 
tunable, fixed-frequency receiver. Resolution bandwidths of 3 MHz to 1 kHz are selectable in a 1-3-10 sequence. 
CRT display calibration can be maintained by coupling the frequency span, resolution bandwidth, and video 
filter to an automatic sweep time control. A five -LED numerical display allows direct readout of the display 
center frequency or the tunable marker frequency. 

The adjustable reference-level control is calibrated to allow direct readout of amplitudes ranging from - 111 to 
+ 30 dBm. Continuous wave (CW) signals at or below the Reference Level, the top display graticule, are 
automatically below the analyzer's gain compression specification. Dynamic range is greater than 70 dB. 

The resolution bandwidth and frequency span controls can be locked together to function as a "zoom" control. 
Signal identification, in spans from KXl kHz to 10 MHz per division, and an alternate IF are also available. This 
latter feature eliminates problems caused by IF feedthrough (baseline lift) and allows measurement of all signals 
within the frequency range of the analyzer. 

The typical spectrum analyzer comprises three main sections (see Figure 8-3): the RF section, the IF section, and 
the display section. Since it is a plug-in designed to work with a display mainframe, the HP 8559A houses only 
the RF and IF sections. The display and power supply are contained in the mainframe. 



RF Section 

The HP 8559A RF section resembles a triple-conversion superheterodyne receiver; input signal frequencies are 
converted three times before processing for display. Triple conversion makes possible wide frequency coverage 
and permits filtering and amplification at more easily controlled frequencies. 

RF Attenuator. The stepped RF Input Attenuator Assembly A3, at the input to the RF section, attenuates 
the input in precise 10 dB steps from 0 to 70 dB. Precise and repeatable attenuation and gain in the signal path 
are necessary to preserve amplitude calibration and direct reading of signal amplitudes on the CRT. RF attenua- 
tor adjustment establishes the optimum signal level applied to the First Mixer Assembly A4. 

First Mixer. Within the First Mixer Assembly A6, the incoming signal mixes with the first local oscillator, 
generating the first IF. The first converter consists of a single microwave diode, a 4.8 GHz Low-Pass Filter 
Assembly FLl contained in a short RF cable, and - housed in the Second Converter Assembly A5 - a3 GHz 
bandpass filter with a 17 to 23 MHz bandwidth. 

First LO. A YIG-Tuned Oscillator Assembly A6, or YTO, is used as the first LO. YIG, yttrium-iron-garnet, 
is a ferro-magnetic material which is polished into a small sphere and precisely oriented in a magnetic field. 
Changes in this magnetic field alter the frequency generated by the YTO. For the YTO in the HP 8559A, a 
frequency range of 3.01 GHz to 6.04 GHz is used. Voltage control of the magnetic field surrounding the YIG 
sphere allows the analyzer to be swept or tuned within these frequency limits. A control voltage, derived from 
the sweep generator, tunes the YTO in sync with the horizontal deflection of the CRT beam. A tuning voltage 
offsets the sweep to establish the center frequency. Voltage control of the analyzer's frequency is convenient, 
since low frequency circuits, like operational amplifiers and transistors, can generate and modify the control 
voltage. 

Second Converter. The Second Converter Assembly A5 houses the 3 GHz bandpass filter, the second mixer, 
and the second LO. The 3 GHz filter uses the resonant characteristics of three precisely machined cavities, or 
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holes, in the aluminum block housing to filter the first IF. A fourth cavity is used as the resonant circuit for the 
second LO, which operates at one of two fixed frequencies. After mixing with the first IF, the second LO 
produces the second IF at 321. 4 MHz. 

The need for operating the second LO at two separate frequencies becomes apparent when measuring a signal at 
or near the first IF frequency, 3 GHz. The signal passes through the first mixer and first IF unaffected by first 
LO tuning and appears as an equally strong signal at all frequencies. This response is called IF feedthrough or 
baseline lift. Changing the frequency of the second LO shifts the feedthrough response away from the fre- 
quency being measured by effectively altering the first IF. Two LO frequencies may be selected with the ALT IF 
control, 2.6861 GHz (regular IF) and 2.671 1 GHz (alternate IF). The LO shift (15 MHz) is reflected in the first 
IF and fits within the 17 MHz to 23 MHz I dB passband of the 3 GHz bandpass filter. 

Third Converter. The Third Converter Assembly AIO contains the second IF amplifier, the second IF band- 
pass filters, the third mixer, the third LO, and the third IF filters and compensation amplifiers. The second IF 
amplifier consists of a single-transistor amplifier with a 321.4 MHz bandpass filter at its input. It provides 
about 15 dB of gain before passing the signal to a second 321.4 MHz bandpass filter at its output. The net I dB 
bandwidth is 6 MHz to 9 MHz, narrow enough to reject the second mixer's image frequency. The double- 
balanced third mixer produces sum and difference frequencies, as do other mixers, but rejects input and LO 
frequencies, simplifying subsequent filtering. Two transistors form the third LO, fixed at 300 MHz, which, 
when mixed with the 321 .4 MHz second IF, produces a difference frequency at the final IF, 21 .4 MHz. 

Three conversions or frequency translations are necessary before the input signal reaches the final IF, where the 
analyzer's major bandpass filtering and calibrated gains occur. The circuits used in the final IF are more easily 
controlled at 21.4 MHz than they would be at the higher input frequencies. The RF section's function is to 
down-convert the input signal accurately so the analyzer can control and display it. 

Harmonic Mixing. To extend the frequency range of the HP 8559A, harmonic mixing is employed. Instead 
of limiting the first mixer input to the fundamental range of the first LO (3.01 GHz to 6.04 GHz), harmonics of 
the LO are allowed to mix with the incoming signal. Each of the six FREQUENCY BAND GHz buttons on the 
front panel selects a different mixing mode. A mixing mode is characterized by the number of the EO harmonic 
used and the relationship of the incoming signal frequency to the EO frequency. Eor example, in the first band 
(.01 to 3 GHz) the incoming signal is below the frequency of the EO. If the incoming signal is 2 GHz, the EO 
must tune to 5 GHz to produce a difference frequency at the required IE, 3 GHz. This band is characterized as 
the “ 1 - ” mixing mode. This relationship is expressed by the fundamental mixing equation: 

Pro ~ = F,f 

Band two (6 to 9 GHZ) uses the "1 + ” mixing mode. In this band, the incoming signal frequency is higher than 
the first EO frequency. Now an 8 GHz incoming signal mixes with the 5 GHz first EO, producing an IE 
response at 3 GHz. The mixing equation also reflects this change by becoming: 

Fin “ Fio ~ F|f 

Higher frequency bands are realized by using the second harmonic (6 to 12 GHz) or the third harmonic (9 to 18 
GHz) of the first EO. Adjusting the dc bias of the first mixer diode enhances operation at these frequencies. As 
with the fundamental mixing mode, each harmonic mode has two possible frequency bands creating a total of 
six bands: 1 + , 1-, 2+, 2-, 3+, and 3 - . Section 3, Eigure 17 shows the tuning curves for the six mixing 
modes and the EO fundamental. The mixing equations for the harmonic mixing modes are: 

E„ - NF|o = E„ (for plus modes) 

and 

NE,, - F|^ = E,, (for minus modes) 

where N is the harmonic number of the mode. 

8-10 




MODEL 8559A 



SERVICE 



Regardless of which harmonic is used for mixing, image frequencies can create problems. Image frequencies 
occur when a signal not in the band being viewed mixes with the LO to produce a response. It is possible to be in 
the 1 - band and have a signal at 5 GHz produce a response at 2 GHz; the opposite can occur in the 1 + band. 
As can be seen, it is necessary to be able to differentiate these signals. In the HP 8559A, this is the function of 
the signal identifier. 

Signal Identifier. Several methods of eliminating image responses are used in spectrum analyzers: low-pass 
filters, preselectors, and signal identifiers. Low-pass filters eliminate all upper out-of-band frequencies from the 
mixer; this works well for single band analyzers. A preselector (a YlG-tuned bandpass filter) tracks the LO 
frequency; this allows multi-band operation, but can degrade input sensitivity. The signal identifier allows 
identification of in-band signals without losses in sensitivity. This is the scheme used in the H P 8559A. 

Signal identification simultaneously shifts the display frequency down 1 MHz and decreases the display ampli- 
tude about 5 dB. If the signal is an image, it will do something other than shift down 1 MHz. The SIG IDENT 
button on the front panel activates this function by simultaneously shifting the frequency of the second LO and 
varying the level of the video signal during alternate sweeps. 



IF Section 



The IF section comprises the third IF filters and amplifiers, and the step gain and logarithmic amplifiers. It also 
includes the video detector, video filters, and video amplifiers. The IF section processes the 21.4 MHz output of 
the Third Converter Assembly A 10 and applies it to the vertical deflection circuitry in the display mainframe. 

The 21.4 MHz third converter output is processed by the Bandwidth Filter No. 1 Assembly A1 1 , the Step Gain 
Assembly A12, the Bandwidth Filter No. 2 Assembly A13, and, finally, the Fog Amplifier Assembly A14. Each 
assembly occupies a separate printed circuit board, which is shielded by extrusions mounted on the Mother- 
board Assembly A16. 

Bandwidth Filters. Bandwidth Filter No. 1 Assembly All and Bandwidth Filter No. 2 Assembly A13 are 
identical; each contains two synchronously-tuned filter poles isolated by buffer amplifiers. Synchronously- 
tuned filter poles have identical center frequencies, unlike stagger-tuned poles. The bandwidth of these poles, 
varying from 3 MHz to 1 kHz, is changed simultaneously by the front panel RESOFUTION BW control. 
Because the variable bandwidths are so much narrower than any of the RF section bandpass filters, the RESO- 
FUTION BW control setting determines the analyzer's overall bandwidth. Parallel FC filters provide band- 
widths from 3 MHz to 100 kHz. Crystal filters provide the narrow, 30 kHz to 1 kHz, bandwidths. 

Step Gain Amplifier. Focated between the bandwidth filter assemblies, the Step Gain Assembly A12 pro- 
vides precise and selectable gain in three stages, a 10 dB stage followed by two 20 dB stages. Each stage can be 
turned "on" for full gain or "off" for unity gain. By turning on the amplifiers in combination, gains of 0 to 50 
dB may be selected. This action is performed by the REFERENCE FEVEF control. Concentric with the 
REFERENCE FEVEF knob is the REF FEVEF FINE potentiometer, which controls the 0 to 12 dB PIN diode 
attenuator. In addition to the gain circuits described, circuitry providing biasing to the first mixer diode and 
flatness compensation to the third converter is included on the Step Gain Assembly A 12. 

Logarithmic Amplifier. The second bandwidth filter is followed by the Fog Amplifier Assembly A14. The 
gain of this amplifier is a logarithmic function of the input signal, which allows a greater range of signal 
amplitudes to be simultaneously displayed on the CRT. This logarithmic amplification of the signal before 
detection results in the vertical display axis being calibrated in decibels (relative to a milliwatt), rather than volts. 
Finear amplification from 0 dB to 40 dB may also be selected from the front panel. 

The video detector, located on the Fog Amplifier Assembly A 14, is basically a half-wave rectifier and a filter. 
This circuit produces a voltage proportional to the signal level, called the video signal. This signal passes 
through a video filter and a vertical deflection amplifier before leaving the H P 8559A. 
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TROUBLESHOOTING HINTS 



Begin troubleshooting by measuring the mainframe-supplied voltages as close to the HP 8559A as possible. The 
Vertical Driver/Blanking Assembly A15 offers three test points (A15TP6, A15TP7, A15TP8) to make the 
measurements. The + lOOV supply is available at A15TP6, the + 15V supply at A15TP7, and the - 12.6V 
supply at A15TP8. If any of these voltages are low, refer to the mainframe Operation and Service manual and 
make the necessary adjustments before continuing. Common symptoms caused by low mainframe-supplied 
voltages include: increased residual FM (caused by a low + 15V supply) and poor frequency accuracy or inter- 
mittent lockup of the frequency display LED’s (also caused by a low power supply). 



Residual FM 

Residual FM is a short-term jitter or an undesired frequency modulation of a local oscillator (LO). It appears as 
noise riding on the displayed trace and may be random or cyclical (usually as a function of the line frequency). 
The following procedure is a guide for isolating a source of residual FM. Further troubleshooting hints concern- 
ing residual FM are included following the circuit descriptions of the indicated assemblies. 

Set H P 8559A controls as follows: 



FREQUENCY BAND GHz 01-3 

TUNING 010 GHz 

FREQSPAN/DIV 0 

RESOEUTIONBW 300 kHz 

INPUT ATTEN OdB 

REEERENCE LEVEL -lOdB 

REELEVELEINE 0 

Amplitude Scale lOdB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER OEE 

VIDEOEIETER OEE 

BECEIP OEE 

SIGIDENT OEE 

AETIE OEE 



• Verify that the mainframe supply voltages are correct at the Vertical Driver /Blanking Assembly A15 of the 
HP 8559A by checking the voltages at A15TP6, A15TP7, and A15TP8. 

• Use a second spectrum analyzer to check each EO of the H P 8559A for PM. 

Pirst EO: check at the HP 86559A front-panel RE input jack with test analyzer tuned to about 3 GHz 

(EO power is - 8 dBm ± 3 dBm). 

Second EO: check at A5J3 on Second Converter Assembly A5. 

Third EO: check at AlOJ 1 , the 300 MHz output on Third Converter Assembly AlO. 

• If the source of PM is the first EO, check the Prequency Control Assembly A7 and the YIG-Tuned 
Oscillator Assembly A6. 

• If the source of the PM is the second EO, short A5A2TP1 to ground while observing the second EO with 
the second spectrum analyzer. This isolates the possible source of PM to the Second Converter Assembly 
A5 by removing the varactor bias voltage. Note that removing this bias voltage will cause the second EO 
frequency to shift. If PM is still present, check the Second Converter Assembly A5 as the source. If the PM 
disappears, check the bias voltage source on the Marker Board Assembly A8. 

• If the source of the PM is the third EO, check the Third Converter Assembly AlO. 
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DPM Accuracy 

The following is a guide to troubleshooting poor DPM accuracy. Further information is included following the 
circuit descriptions of the indicated assemblies. 

• Check + 14.5V supply on the Frequency Control Assembly A7 (A7TP3). 

• Perform and verify Frequency Display Adjustment (Paragraph 5-30). 

• Verify Tuning Accuracy (Paragraph 4-12). 

• Check Marker Board Assembly A8. 

• Check frequency accuracy of first and second local oscillators. 

First LO: DPM inaccuracies become worse as the higher bands are selected (i.e., increases in harmonic 

mixing mode). 

Second LO: DPM inaccuracies are constant in all bands. 
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DIGITAL PANEL METER ASSEMBLY A I , CIRCUIT DESCRIPTION 



The Digital Panel Meter (DPM) Assembly A1A1/A1A2 is a dc voltmeter that measures a tuning voltage from 
Marker Assembly A 8 , and converts it to a front-panel frequency readout. The DPM electronics are contained 
on two assemblies: the DPM Display Assembly AlAl and the DPM Driver Assembly A1 A2. 



DPM Display Assembly A1A1 

The DPM Display Assembly comprises five seven-segment displays with Darlington-transistor switches, Q1 
through Q5. The seven-segment displays (DSl through DS5) are the common-cathode type. The cathode of a 
display is pulled negative (to about - 10.5V) when the Darlington-transistor switch associated with it is turned 
on. With the cathode at a negative potential, the output of A1A2U4 can light the display segments. The 
transistor switches are strobed so the displays light sequentially. The refresh rate is determined by the clock 
(block C) and is fast enough (about 300 Hz) that the displays appear to be lit simultaneously. 



DPM Driver Assembly A1A2 

Contained on the DPM Driver Assembly A1 A2 are the analog-to-digital converter, power supplies, and display 
interface circuits. Analog processor IC (U2) and digital processor IC (U3) are each one-half of an analog-to- 
digital converter (ADC). Analog comparator circuits in U2 control counter logic in U3. To accomplish the 
analog-to-digital conversion, U2 and U3 interact on three control lines: the M/Z (measure/ zero logic) line, the 
COMP (comparator) line, and the U/D (up/down) line. The ADC, U3, produces two outputs. The first com- 
prises five sequential four-line BCD outputs that are fed to BCD-to-seven-segment converter U4. The second 
consists of five sequential digit strobes that are fed to Darlington-transistor switches AlAlQl through AIA1Q5 
on the DPM Display Assembly AlAl. 

The input signal applied across connector pins J 1 -3 and J 1 -6 of the DPM Driver Assembly A 1 A2 is a dc level of 
O/ to — 4V, representing an instrument tuning -range of 0 to 20 GHz (a IV change of the input level represents a 
tune frequency change of 5 GHz). This CV to -4V input signal is divided by precision resistors R33 and R27, 
providing a CV to - 2.000V signal across pins 2 and 15 of the analog processor IC, U2. 

Transistors Ql, Q2, and Q9 interface the “sign/or/ur” (sign/over-range/under-range) output of U3 with seg- 
ment “g” of numeric display A1A1DS5. Transistor Q2 and CR2 provides a "wired AND" function so that the 
minus sign is shown only in the most-significant-digit position (when both “D5” and “sign/or/ur” are high). 
Transistor Ql serves to shift the signal level and Q9 supplies drive to the segment when a minus sign is displayed. 

Field-effect transistor Q 8 and its associated circuitry form a Colpitts oscillator that provides a clock of about 
225 kHz. Inductor LI and the series combination of Cl and C2 determine the nominal clock frequency. 



Power Supplies and Reference (G) (A) 

The power supply circuitry provides the necessary voltage reduction, protection, and filtering for the dc supply 
voltages: + 12V, - 12.6\( and +5V. The supply voltages are filtered as they enter the board to reduce interfer- 
ence between the DPM and the rest of the instrument. The + 15V supply is used to derive the + 12V supply and 
the + 5V supply. Zener diode VRl is used to reduce the + 15V supply to + 12V while regulator U 8 reduces the 
+ 15V supply to + 5V. The - 12.6V supply is filtered to offer two supply lines: - 12.6VF, and - I 2 . 6 VF 2 . 
Operational amplifier U7 and its associated circuitry provide a constant dc voltage reference of approximately 
+ 6.2V to the analog IC, U2. 
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Display Interface (E) 

During the period the DPM drive input is being converted, the BCD output circuitry in U3 is shut off. Once the 
conversion in U2 and U3 is complete, the four-line BCD is sent to U4 where it is converted to a seven-line 
(segment) drive. This seven-line output from U4 is fed in parallel to the displays on the Display Assembly AlAl. 
Coincident with the BCD-to-seven-segment conversion, U3 supplies a digit strobe drive that, by turning on one 
of the DPM Display Assembly AlAl transistors (AlAlQl — A1A1Q5), activates one of the seven-segment 
displays. 

Multiplexed BCD data from the digital processor IC (U3) are level shifted by transistors Q3, Q4, Q5, and Q6 
and decoded by the BCD-to-seven-segment decoder-driver IC, U4. The decoder-driver sinks the current that 
drives the paralleled LED display segments on the DPM Display Assembly AlAl. The digit strobe outputs from 
U3 are level shifted by Q7, All , A12, Q13, and Q14 and subsequently drive the Darlington-transistor switches 
AlAlQl through A1A1Q5 on the DPM Display Assembly AlAl. 



DIGITAL PANEL METER ASSEMBLY Al, TROUBLESHOOTING 

Check supply and reference voltages first. 

Display digits freeze Intermittently: Be sure the clock oscillator signal goes at least — 7V negative and 
appears as in Figure 8-4. Low gain (Gm) of Al A2Q8 is the most probable cause for failure. Resistor Al A2R1 is 
factory selectable; increasing its value increases the amplitude of the clock output. 

Least Significant Digit (LSD) dithers: A1A2U2 is the most probable cause; however, noise from 
A1A2R24, A1A2R25, or Al A2C5 also causes this symptom. 

The same segment In each digit does not light: Al A2U4 failure. 




+5V 



-7V 



FIGURE 84, DPM CLOCK OUTPUT 
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TABLE 8-1. DIGITAL PANEL METER ASSEMBLY A1 , REPLACEABLE PARTS (1 OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 








OIGITAI PANEL MCTER ASSCMfU Y 






A1AI 


0R5S9- A0079 


5 


1 


DIGITAL PANEL HCTTR 0I6PI AY AfiSCNtllY 


20400 


00559-60079 


At AtDSI 


1990 0693 


7 


5 


DISPLAY -NUn -sen 1 -CMAR .3 M 


20480 


IDSl -3533 


A1A1DS2 


19900693 


7 




DISPLAY- NtH-r*rC t-CHAR .3-H 


20480 


lDM-3533 


At A10S3 


1990*0693 


7 




DISPLAY •Ntm-SCC 1 -CHAR .3 H 


?048C 


lOr.l 353.1 


A1A1DS4 


1990 0693 


7 




DIGPIAY-NUN SfG l-CHAR .3 H 


20480 


lDSt-3533 


At AtDSS 


t990*0693 


7 




DlSriAY-NUM SfC t CHAR .3 M 


?040Q 


IDGl -3533 


AtAIQI 


tnr,4 047? 


? 


5 


IRANr.IGIfjR NPN R1 DARI. PD^GOOHU 


04713 


MPS- A14 


At AIQ2 


1054-047? 


2 




TRAN5IGT0R NPN f.T DAPL PD'500NU 


04713 


MPS A14 


AlAtQl 


inri4 #472 


? 




IRANGlSTdR NPN f.I DARL PO<^r.01hU 


34713 


HPS At 4 


At A1Q4 


11154- 0472 


2 




TRANSISTOR NPN ST DARI PD^SOONW 


(14713 


MPS At 4 


AtAtQS 


10G4 047? 


2 




IRANSIGTtrR NPN St DARL rD<-5i)0hU 


04713 


MPS-A14 


AlAIXOSt 


t200-0n34 


5 


f» 


snrxrr in to noNr dip dip gi dr 


?n4O0 


l?r.O 0834 


AtAtXDSS 


i?oi#m4 


5 




GCtKCT TC to CANT DIP DIP T4.DR 


?n4Ra 


1200-0834 


At AIXDS3 


t?00 0B34 


5 




sncxrr ic lo-nnNr dip dip sldr 


2O4R0 


1200-0834 


A1AtXDG4 


1200 DB34 






GorxrT TC to cunt dip dip cl dr 


rn4Bo 


1200-0834 


At AtXDG*> 


t?00 0U34 


5 




SOCKET 1C tO-rONT DIP DIP !U DR 


20480 


1200 0834 


AIAP 


0nS59- 6007n 


4 


t 


orn DR1VT R Af.ci adi y 


rii4no 


00559 60070 


A1A:^Ct 


ftl60 37S1 


4 




l.APACITOR -FXO 2P0QPF ♦ f.X 50VDC CCR 


2O4R0 


0160 3751 


AIA21 ? 


0160 37M 


4 




fAPAcnoR rxD ??58Pr « 5x 53VDC rca 


20480 


OlY.fl-3751 


At A3C3 


0 160- 3661 


5 


1 


CAPACITOR -FXD .lllf * -\.X 50VDC Hfc T POl YC 


204(10 


0160 3661 


A1A2C4 


Dt40 -0?OD 


a 


1 


CAPArnOR fXD 390Pr « •>x 300VDC MICA 


72136 


DHtM 391 JO3O0U91CR 


A1A2C5 


01 60- :v2o 


0 


1 


C APArTTOR -FXD 1?P0PF ♦ -Gt 3Q09DC tUCA 


20400 


0160 2220 


AiArr6 


PtOO 0197 


0 




t APArtTfiR fxD r.niF^ 19X ravoc ta 


56209 


I50O225X9020A2 


At A2C7 


llton 1746 


5 


p 


CAPACITOR EXD IGUT^-ICX TtVOC TA 


r..s?89 


150M5Y»X90?ll|i? 


At Arc 0 


aina i746 


Ti 




rAPArUliR fXD IM'F« 13X ?OVOC TA 


56209 


l500l56X9#20r«2 


At A3C9 


0 too- 0?9t 


3 


? 


LAPACTTOR FXD 11ir*-10X .3GVDC TA 


56207 


150ni05X903!;A? 


AtArctn 


aifin - urvt 


3 




CAPArilltR r XD IMF* IJX YGVOC TA 


56209 


150DI Ot.X903r.A2 


A1A2CU 


01MO-0197 


R 




r.APAI ITOR 1 XD 2.2UF4 H3X rOVOC TA 


5-*.?09 


t5or.?25X?n?nA? 


AtArri? 


ntiiQ »ti6 


1 


t 


rAPAnuiR 1 XD 6.(.iir» lox 3r.vDc ta 


•,6?09 


i5:)D<>Hr.x9035r'? 


At A3Ct 3 


0160-411114 


8 


t 


CAPACITOR rxD -ttir ♦ ?r.% savDc cer 


,''0401 


0160 40H4 


AtArCt4 


3161) 343? 


2 


1 


CAPACTTOR fXD lllf • CDCCC W T PM YC 


Ml 48(1 


0IY.3 340? 


A 1 A2C t S 


01110-2144 


9 


1 


CAPAcrroR-Fxo ?nciir*7r» lox rsvDC ai. 


56209 


;ir.D2r.7r.o?5DH9 


At Arm 1 


t90t OO'iA 




1 


Dinor cwiTCiitNC 039 ;*oor.A ;;n*.; do 35 


20401) 


1901 0050 


At A2CR? 


1901 ‘00^0 


3 




MODI CUITCHtNC 009 2r.0HA PNG DO 35 


20400 


1901 0050 


AlACf 


1931 03GD 






DIODE IWIKlIlNr. 039 ?fl3KA ; NS DU 35 


'M4B0 


1701 0050 


AlAI’Jt 


1251 479/ 




t 


(.(INNfCrOV 10 PfN H POST tYrt 


;*n4n(j 


ll’.l 4797 


AtAri t 


onrAv nonta 




1 


INDMCTI'H, l(«ROID 


20400 


98SS9 80010 


At A2L2 


914# n»2v 


t 


? 


INDUnnp Rl ni NlD ??IUIH SX .IY.6DX.31V.1f, 


?ii4itn 


91 40 0129 


At An 3 


9140 3137 


1 


1 


INDOCKiR R( Ut MD lAM ‘>X .PDX.4MC Q>63 


J 0 400 


7) to 0137 


At A2L4 


9140 -nipv 


1 




INDOl'TflR Rt -CM Hi D PPOIlH *.X . 1Y.6DX . 31Vil F. 


.n*.4oo 


914(1 0127 


AlAi'QI 


K»?*3 03?tl 


4 


1 1 


iRAN'ttSTi.R PN? M PD Toiir.u 1 1 r.npji/ 


.'0400 


)M5 4 0.i;»D 


Al A2Q2 


1(153 n02(l 


4 




TRANSISTOR PNI* GT PD -.TOOHM FT»lS0H:i/ 




1IIS3 0020 


AlArU3 


if»i,3 (torn 


4 




iRAK':iM(iR PNP :i rO'‘^3.i06U ri-isaho/ 


p(c4ori 


iiit.-T 


At A2Q4 


11153 IM|?D 


4 




TRAN-.isrnw pNi» r,i pd ioohu rt^r.OHHY 


204110 


KIM oo?r. 


AlArUf, 


1M.3 03?a 


4 




IRAN'lf.TMR PNP SI PD 3n3hM tl ir.3r«l7 


:-M48n 


tii*,.4-p.i?n 


AtA;m 


1053 0020 


4 




TFAN .ISTOR PNP G! PD-3finHW FT^'ISOMH/ 


2n 400 


111 . 4 oo?n 


AlArU7 


tl.53 03?0 


4 




lUANSn.tOR PM* SI PD* IDkJrU f 1 - ISSrll/ 


:i!4RD 


t;.53 u.cn 


At A20n 


1.155 (I4?0 


? 


t 


TRAN'.tSTOP J rri 2N4191 N CHAN D NODI 


n i.’9G 


:’N4.i9i 


AlArQ9 


Ii:r.4 040 4 


3 


t 


l«,%NSTSTHR M'N ’’.I 10 tfl PD .lAfir.U 


Mi4(i:i 


1854 'I4D4 


At A2Q1A 


111*. 4-0071 


7 


1 


IRANSTSTOR NPN f.l PD TOONU fr=^?nn«M/ 


P0400 


in'.i ofivi 


AiArqt t 


irif.3 3U?0 


4 




IRANfilfiiriR PNP ST PD 303ru TT ISOMI/ 


rn40:i 


in53-uj?ft 


At A2Qt2 


1111.3 -002B 


4 




iPANSir.lOR PNI* GJ PP 3C0NU FT->f.nhll/ 


20400 


IfIM IIO?fl 


AtArQ13 


MiS.t oorn 


4 




1(lAN’*.1SThR PNP SI PO Minp.U fl ISIP.M/ 


P0400 


lfP.4 OaPD 


A t A2Q t 4 


in i3-DQ?0 


4 




iPANii'iinw PNP G» pp .inohy rr*ir.rmii/ 


p.tnnn 


ti: .4 oopc 


AtAI-Rl > 


375V 34.' n 


1 


( 


RrcrsifiR i,Y.:*( IX .i;*w r ir 3* laa 


P4546 


ri I/ll 10 16? 1 1 


At A2R? 


1.757 ll?7v 


0 


? 


Kir, temp 3.i6*« IX .IP' .9 1 tr n» ir.o 


.'‘4'. 46 


r.4 t/ll 10 MYl I 


aia: R t 


:r,r.7 I?V9 


kt 




Df.l' K.tl 1 WK IX .1:1.9 ! ir 1* 1.13 


?1* 46 


r.A i/a 10-3161 ( 


At A2R4 


«6'?0 111.04 


9 


S 


Ki sfMow ?.ir.i» IX 1 fl nt i«M. 


?4*.4Y. 


l‘4 I/ll TO PIM 1 


aia; r*. 


i6vn 


9 




Kisi* K-u ;*.i*.K IX .i;;u r it via 


:*4516 


ri 1/H 13 21*. 1 r 


AtA.H‘6 


1*6911 ROIM 


V 




Kt';rsiit:i 2 IS* IX .i:‘r.v 1 ir r. i loc; 


.’4*. 46 


14 1/H in .»r.i r 


aia;h7 


.i6Vn n;ii!i 


V 




Rf s 1 • . I r .» r r K 1 X . 1 . f.w : m a * 1 1 3 


46 


C4 l/n 13 *151 ( 


At A2RR 


1.690 0I.R4 


V 




Ki *;isim ? isn 11 .ip'.w i ir n» trt 


P4 .16 


14 I /(I II*. 


AlA.'^V 


3'. '.7 D4Y.3 


1 




»rsT*;ii.K M .'.-K IX .i:*wt tc .»• la.t 


:*4*.46 


f 4 1/H 1 J MVP 


At A2Rte 


C67H 3447 


4 


/ 


Ki •;i".Tnp 4.*.‘ IX .U'Sy i t» «♦ ir.t 


P4M6 


C4 l.M) in tp.*R 


At a; R 1 1 


.t6'/f; 14 17 


4 




RfSI* MR IP? IX ,i;S9 r H 1* 113 


Pt!4Y. 


VA 1 /n 1.1 4?; p 


A 1 A2R 1 2 


06911 344V 


4 




pisir;fr»« 4?? ix .i?:.w i n; n* irr 


.*4*. 46 


C4 1/H n. 1PP1.* 


A t Ar» t 3 


.r,**.7 .1-116 


7 


:• 


wr'.isif.w *.i 1 tx i;*u r ii i» laa 


Pf »#. 


C 4 1 -'ll 13 M 1 2 


A 1 A2R 1 4 


r.67« 3447 


4 




Ki st?:tor» 4p;' IX .i:**.w i k ot-ir.n 


PA' 


r-4 l/n 10 4PPP 


At a;ris 


0660 3447 


4 




til tr. IIP 4;? IX i:su r tr iiri 


PV 16 


4 1 n 4 ?:k 
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TABLES 1 . DIGITAL PANEL METER ASSEMBLY A I , REPLACEABLE PARTS{2 OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


aia:*rui 


8#>Va 3447 


A 




arnimr-R 422 ix .i?f.w r TC».t« lao 


24546 


C4 1/B-T0-422P F 


A1 A2f)17 


0690-3447 


4 




prsinTdR 422 IX .12SU r tc*=o+-icc 


24546 


C4 1/C TC 422ft F 


aia:riq 


0/^7- 0463 


1 




5»r5t5H'R 61 . 9K IX .i;5u r tn-a* lOO 


2 4546 


C4 1/Q- TO-6192- r 


A1 A3R19 


0757*0460 


\ 




prSIKTOP 61. 9X M .125y T Tr«04-ir.C 


24546 


C4 1/0 TC 6192 F 


At ArR?ft 


07f>7 0460 


1 




wroinifiR 61 . 9K IX .K-5W r iro* laa 


24546 


C4 1 /fi T3-6192 F 


AlAL*R2f 


0757-C460 


1 




RTGir-tOB 61. 9K IX . l?5y f TC=0* -10C 


24546 


F4 I/O TC M9? F 


A1ALB2,7 


3757 Ot?9 


3 


1 


Rrr,ir.Tf»R 21 . ix .U5w r ir-o* i03 


245 46 


C4 1/O-TO 2152 r 


Al A2R23 


0757-0442 


9 


p 


prsisrop lOK ix .i25y f tc-^o**icc 


24’>46 


C4 t/e-TC ICO? F 


AlAr-R2A 


OOtl -0648 


5 


3 


prr.xnH'R inoK .aix .t?5w pww Tn.=3+ to 


2041)9 


0011-3640 


A1A2R25 


Onil-0696 


1 


1 


PrSir.TOP 91K IX .125W PUU TC«0»^ 5 


204110 


onil 0696 


A1ArR26 


0757 -0274 


•> 


1 


prr.Tf.iop 1 . 21 K IX U5W r Tr-^o^-uo 


2 4546 


C4 I/O TO-1211 F 


AIA2R27 


oat 1-0640 






prsiCTOP looK .oix .i?5‘j puy tc-c*-ic 


2B4RC 


fiCII 064C 


A1A2R?n 


2t00 173n 


9 


1 


PrCTCTfiR- tRhP 13K 1 3X C H'P ADJ 1 IRN 


73130 


B2PR1 IK 


A1 A2R29 


2t 00 -2655 


i 


1 


prsinroP-TPhP icck icx c io?-ad.i i tpn 


73138 


022P100K 


AtA.' RIO 


0670 3t5S 


1 


1 


nr5TMf«R 4.64K IX .1258 F Tr.*04.l3a 


24546 


C4 1/n- TO-4641 F 


A1A2R11 


0757-0460 


1 




RfSICTOP 61. 9K tZ .125W F TC»0* ICO 


245 46 


C4 1/B TC 6192 F 


aia:-R32- 


0690 3162 


z 


1 


PEr.I'ilfiR 46. 4K IX .125M f Tn-3*-133 


24546 


C4 1/8- T3-4642 F 


At A2R33 


Qnil-0640 


5 




Rrsxr.TOP iccK .oix .irsu pwu tc=^c* to 


20480 


Cnit 0640 


AtAZR.TA 


0757-0442 


9 




RCniMfiR 13K IX .125W F ir.*D«-130 


24546 


C4 1/0 TO-10.32 F 


A1A2R.1^ 


0698-344? 


9 


1 


prSir.TOR 237 IX .l2Sy F TC' c*-ino 


24S46 


C4 1/B-TC-237P F 


At Ar>R3/> 


0757 D4t6 


7 




PC5T‘"»1(R 511 IX .125M F tC-S* 108 


24546 


C4 1 /n- TO 51 IR F 


A1A2R37 


C757-0438 


3 


1 


proir.TOR 5.1 IK IX .i25y r tc=o*-icc 


24S46 


C4 1 /fl-TC -51 1 1 -F 


A1A;R3n- 


0311-1005 


A 


1 


nr.simr<R 33 5x ?u tc 33 


20403 


3811- 1385 


At A2R39 


0698-3136 


a 


1 


PCSinTOP 17. OK IX .125W F TF»0< ICC 


24S46 


C4 1/O-TO 1702 F 


At A27P1 


0360-1700 


7 


t 


CrjKNFCTCiR r>r;l MINT PIN 045 IN BSC Sq 


20400 


1360- 17B0 


At A2U1 


1810 039n 


9 


1 


NFTUa>K RCn 1C RIP2P.BK OMM X 9 


11236 


750 101-R22K 


At A2U2 


1026 0588 


z 


1 


tn CDKV 16 DIP P PKR 


IV 056 


LD12DCJ 


At A2U3 


1026' 0587 


1 


1 


in CONV 10 DIP-P PKC 


170^6 


I-D121CJ 


A1A2U4 


1320- 2716 


0 


1 


1C DRVR C«05 D5PL DRVR 


3 4713 


KC14513BCL 


A1A2US 


1810 0347 


a 


2 


NtTUnPK pm 8 r>TP?.2K OHH X 4 


C1121 


2CUE222 


At A2U6 


iniO-0347 


p 




NFtWtiRK PfS G GTP2.2K Dt«H X 4 


31121 


2088222 


At A2U7 


1826- 1058 


3 


1 


IC or AHP CP 0 TO-99 PKC 


28480 


1026 I05tl 


AIA2UB 


1026 0367 


? 


1 


TC 7CM35C V RW.1R TO 39 


04713 


KL7GH35CC 


AtA2VRt 


1902-3024 


9 


1 


DIODF 7NP 2.BVV 5X DO-7 PD ,4U TC=i . C7X 


20400 


1902 3024 


At A2VR2 


1732 3149 


9 


1 


DTODF 7NR 9.07V 5X DO 35 P0-.4U 


20480 


1992-31 49 


At A2VR3 


1902-0625 


Q 


1 


DIODF-ZNR 1NB29 6 2V 5X DC) 7 PD= 25W 


04713 


INfl?? 


At A2VR4 


1902 1286 


1 


» 


DTODF ZNR 1N5342H 6 8V 52 PDr.= U Tn=+:'0nX 


04713 


1053428 


A1A2XA1 


1251-3403 


7 


1 


CONNFCTOR PC EDCC Ifl-CQNT/ROU 2 POyB 


2M480 


1251 -3403 










A1 MlSrELlANFClJS PART5 








0570 0130 


b 


1 


SCRCW-HACH 6 37 ,375 IN LC BDC HD-Sl T 


28480 


067&B1» 




1205' 0095 


8 


1 


HFAT SINK 


30161 


3225B 




2420-0014 


C 


1 


NUT-HEX-Cm-CHAH 6-37 THD .125 IN THi< 


28480 


24200014 




00559' 00042 


£ 


1 


INf.U.ATOR 


20400 


00559 00142 




2360-0113 


2 


1 


SCRFU-HACH 6-32 .25 IN LC PAN-HD P07 f 


28480 


23600113 




3050-0010 


2 


1 


UAGHfR-FL muC NO. 6 .147 IN ID 


28 480 


3050-0010 
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NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (£2) 
CAPACITANCE IN MICROFARADS ifxf) 
INDUCTANCE IN MICROHENRIES (juH) 

3. U6 PINS 1. 2, 3, AND 4 ARE NOT USED. 



4. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


DPMA 

DPMAG 

OPMOG 

DPMSG 


OPM INPUT SIGNAL 
DPM ANALOG GND 
OPM DIGITAL GND 
OPM SIGNAL GND 



5. 1C AND TRANSISTOR PIN CONFIGURA- 
TIONS (BOTTOM VIEW) 



3 IGNBI S 

U8 .>(^^08 

I 3 

IIMHUTI 



A1 



FIGURE &€, DIGITAL PANEL METER ASSEMBLY A1, SCHEMATIC DIAGRAM 
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FRONT SWITCH ASSEMBLY A2, CIRCUIT DESCRIPTION 



Functions of the switches and potentiometers on the Front Switch Assembly A2 are covered in the circuit 
descriptions for the electronic assemblies they control. 
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FRONT SWITCH ASSEMBLY A2 DISASSEMBLY AND REPAIR 



REMOVAL OF FRONT SWITCH ASSEMBLY FROM HP 8559A CHASSIS 

1 . Turn H P 8559A upside down on a flat work surface. 

NOTE 

Numbers in parentheses match the numerical callouts on Figure 8-10 Front 
Switch Assembly (exploded view). All illustrations referenced in these pro- 
cedures follow the last procedural step. 



2. Use a 9/16-inch nut driver (drilled out, if necessary, to fit over front panel BNC connectors, and covered 
with heatshrink tubing or tape to avoid scratching enameled front panel) to remove dress nut holding CAL 
OUTPUT connector to front panel. 

3. Remove bottom guide rail. Use a 5/16-inch open-end wrench to carefully disconnect semi-rigid Cable W2 
from Input Attenuator Assembly A3 to First Mixer Assembly A4. 

4. Disconnect two 40-conductor Ribbon Cables, A2A1W1 (46) and A2A1W2 (47) from Motherboard 
Assembly Alb. 

5. Turn H P 8559A right-side up, with front panel facing you. 

6. Remove screw holding cable clamp to Second Converter Filter Assembly A5A2. Remove screw located 
below cable clamp that was removed. 

7. Remove the four screws attaching Front Switch Diecast (1) to left and right side gussets. Remove Front 
Switch Assembly A2, with Front Panel and RF Input Attenuator Assembly A3, from H P 8559A chassis 
and set chassis to one side. 



DISASSEMBLY OF FRONT SWITCH ASSEMBLY 

8. Remove the following front panel knobs: FINE TUNE, COARSE TUNE, RESOEUTION BW, EREQ 
SPAN/DIV, REE EEVEE EINE, and REEERENCE EEVEE (including Index Disc, Retaining Cup, 
Nylon Spacer Washer(s), Conical Spring, and Input Attenuator pointer). 

9. Remove SWEEP TRIGGER, MANUAE SWEEP, and SWEEP TIME/DIV knobs using a no. 4 hex 
wrench. 

10. Use a no. 4 hex wrench to loosen the two set screws in Eock Knob. Remove Eock Knob. 

1 1 . Remove VIDEO ElETER and B ASEEINE CEIPPER knobs using a no. 2 spline (Bristol) wrench. 

12. Remove retaining ring on coarse tune shaft. Remove the three flat washers and two wavy washers. 
Remove front panel hex nut and lockwasher on Coarse Tune Bushing (36) using a 1/2-inch nut driver 
(covered with heatshrink tubing or tape to avoid scratching enameled front panel). 

13. Eoosen hex nut attaching RF Input Cable Assembly W1 to Eront Switch Assembly A2 using a 5/8-inch 
open-end wrench. Carefully disconnect input cable assembly from RE Input Attenuator Assembly A3 
using a 5/16-inch open-end wrench. Remove input cable assembly from Eront Switch Assembly A2. 
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14. Disconnect 10-conductor ribbon cable connected to DPM Driver Assembly A1 A2. Remove screw bolding 
DPM Display Assembly A1 A1 to diecast. DPM window will fall out. 

15. Use a 5/16-inch nut driver to remove tbe two nuts attaching front panel to Front Switch Diecast (1). 
Remove front panel from Front Switch Diecast. 

16. Place Front Switch Assembly A2 on flat working surface with remaining knobs face-down and lock 
mechanism facing you. Prop sides of switch assembly to allow knobs and shafts to clear working surface 
(be careful not to scratch front panel enamel). 

17. Remove screw and washer attaching Attenuator Bracket (49) to Front Switch Diecast (1). Remove RF 
Input Attenuator Assembly A3 from Front Switch Assembly A2. 

18. Disassembly of REFERENCE EEVEE Switch: 

a. Cut tiewrap holding REE EEVEE EINE wires to rear switch board. 

b. Remove the three screws (48) attaching Ref Level Line Pot Plate (68) to Standoffs (62). 

c. Remove Index Disc Locator and Ref Level Line assembly (30, 31, and 64 through 69) from Eront 
Switch Assembly A2 (set to one side, without detaching wires). 

d. Remove three standoffs (62) used to support Ref Level Line Pot Plate (68). Use a no. 6 hex wrench to 
loosen the two set screws on Miter Gear (51) attached to Attenuator Shaft Assembly (18); then 
remove Miter Gear from shaft. 

e. Use a no. 4 hex wrench to loosen Rotating Lockout (63) attached to Ref Level Shaft (6), and remove 
lockout from shaft. Remove Ref Level Detent (61) from Eront Switch Assembly A2. Be careful to 
keep Ball Bearing (10) and Spring (11) with Ref Level Rotor (60). 

f. Remove the three Studs (53) used to support Ref Level Detent (61). 

g. Use a no. 4 hex wrench to loosen the two set screws on front Anticrush Drive Hub Assembly (7) 
(between Eront Switch Board A2A1 and Eront Switch Diecast (1) on Ref Level Shaft (6); accessible 
from side of Eront Switch Assembly). Remove Ref Level Rotor (60) and Ref Level Shaft (6) with rear 
Anticrush Drive Hub Assembly (7) still attached. 



NOTE 

Rear Anticrush Drive Hub Assembiy (7) on Ref Levei Shaft (6) is preset at 
9.525 mm (0.3 in.) from end of shaft (see Figure 8-7A). Do not remove drive 
hub uniess necessary for repair. 



19. Disassembly of RESOLUTION BW Switch. 

a. Remove Retaining Clip (21) from RESOLUTION BW Shaft (55). 

b. Use a 1 /4-inch Nut Driver to remove two Hex Nuts (20) attaching Bandwith Switch Board (59) to 
Eront Switch Assembly, and set board to one side (without detaching wires). 

c. Remove Bandwidth Rotor (56). Be careful to keep Ball Bearings (10) and Springs (23) with rotor. 

d. Remove Bandwidth Shaft (55), with rear Drive Hub (15) still attached, from Eront Switch Assembly. 
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NOTE 

Rear Drive Hub (15) on Bandwidth Shaft (55) is preset fiush with coiiar on 
shaft (see Figure 8-7B). Do not remove drive hub uniess necessary for repair. 

e. Use a no. 4 hex wrench to loosen the two screws on Coupling Huh (54) attached to Frequency Span 
Shaft (9), and remove huh from shaft. 

f. Remove the two Studs (53) used to support Bandwidth Switch Board (59). Remove Bandwidth 
Detent (52) from Front Switch Assembly. 

Remove the remaining Screws (48) attaching Front Switch Board Assembly A2A1 to Front Switch Diecast 

( 1 ). 



21. Twist the left side of Front Switch Board Assembly A2A1 down approximately 1/8-inch to provide clear- 
ance from Front Switch Diecast support arm (upper left comer). Lift Front Switch Board Assembly A2A 1 
from Front Switch Diecast (1) and set aside. 

22. Removalof Rotor Assemblies: 



a. 



b. 



c. 



Remove Attenuator Drive Rotor (8), front Anticmsh Drive Hub Assembly (7), and Attenuator Shaft 
Assembly (18) from Front Switch Diecast (1), and set these parts aside. 

Remove Frequency Span Rotor (14) with associated parts (9 - 12, 15 - 17) from Front Switch Diecast 
0), and set aside. Be careful to keep Ball Bearings (10) and Springs (11) with Frequency Span Rotor 

(14). 

NOTE 

Drive Hub (15) on Frequency Span Shaft (9) is preset at 12.954 mm (0.510 in.) 
from end of shaft (see Figure 8-7C). Do not remove drive hub from shaft 
uniess necessary for repair. 

Remove both remaining rotor assemblies from Front Switch Diecast (1), and set aside. Be careful to 
keep Ball Bearings (10) and Springs (1 1) with their respective rotors. 



23 . Disassembly of Lock: 

a. Press Locking Link (5) into Front Switch Diecast (1) to release pressure on Dowel Pin (4). Remove 
Dowel Pin through cutout in Front Switch Diecast. (Individual parts are identified in Figure 8-9.) 

b. Remove Locking Link (5), Locking Shaft (3), and Lock Spring (2) from Front Switch Diecast. 

CLEANING AND INSPECTION OF FRONT SWITCH ASSEMBLY 



1. All switch contacts must be totally clean and grease-free for proper operation. Use a 50-50 mixture of 
isopropyl alcohol and distilled water to thoroughly clean switch rotor contacts and Front Switch Board 
Assembly A2A1 . Avoid touching contacts with fingers. 

2. Inspect for bent or damaged shafts, worn or broken contacts, weak or broken springs, rough feeling 
potentiometers, cracked castings, and damaged PC boards. Check for signs of corrosion or rust. Replace 
any suspect parts. 

3. A special Instrument Grease (HP Part Number 6040-0584) is recommended exclusively for use during 
switch reassembly. Lubrication is essential for proper operation of switches and lock. A small brush is 
recommended for applying the Instrument Grease. 
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Misapplied grease might cause intermittent switch connections. Utmost 
care must be taken during reassembly to avoid excessive application of 
grease and contamination of switch contacts. Avoid getting grease on 
fingers. 



ASSEMBLY OF FRONT SWITCH ASSEMBLY 

1 . As sembly of Lock : 

a. Lightly grease Locking Shaft (3) and insert into Front Switch Diecast (1). Lightly grease hearing 
surfaces of Locking Link (5). 

h. Insert Lock Spring (2) into Front Switch Diecast (1). Press Locking Link (5) fully into Front Switch 
Diecast and insert Dowel Pin (4) through access cutout (left side of lock boss) to hold lock mecha- 
nism in place. Check for correct lock operation. 

2. Installation of Rotor Assemblies: 

a. Lightly grease all switch rotor detent holes on back of Front Switch Diecast (1). 

b. Place Front Switch Assembly on flat working surface with front panel face-down and lock mecha- 
nism facing you. Prop sides of switch assembly to provide clearance for knobs and shafts during 
assembly (be careful not to scratch front panel enamel). 

c. Inspect SWEEP TRIGGER rotor assembly (10- 12, 24- 27). Stop Arm (26) and Horseshoe Spring 
(27) are held in position by Push-on Retainer (25) and should move smoothly without binding (see 
Figure 8-8A). Roll Pins (12) should be positioned in hole 7 and hole 18 on SWEEP TRIGGER Rotor 
(24). Check that Spring (11) and Ball Bearing (10) are in position. 

d. Eightly grease long side of SWEEP TRIGGER Shaft (24) and insert SWEEP TRIGGER rotor 
assembly into left-most bushing in Front Switch Diecast (1). Position rotor so that Ball Bearing (10) 
aligns with stop boss on left side of Front Switch Diecast. 

e. Inspect SWEEP TIME/DIV rotor assembly (10, 11, 21, 22, 24), Figure 8-8B. MANUAE SWEEP 
Shaft (22) should be lightly greased and should turn freely inside SWEEP TIME/DIV Shaft (24). 
Check that Spring (11) and Ball Bearing (10) are in position. Note that there are no roll pins inserted 
in the SWEEP TIME/DIV Rotor (24). 

f. Eightly grease long side of SWEEP TIME/DIV Shaft (24) and insert SWEEP TIME/DIV rotor 
assembly into next bushing in Front Switch Diecast (1). 

g_ Inspect FREQ SPAN/DIV rotor assembly (9- 12, 14- 17). If Drive Hub (15) has been loosened or 
removed from Frequency Span Shaft (9), refer to Figure 8-8C for correct dimensions for adjustment. 
Roll Pins (12) should be positioned in hole 15 and hole 17 on Frequency Span Rotor (14), as shown in 
Figure 8-8C. Slotted Bushing (16), Hairpin Spring (17), and Frequency Span Shaft must be lightly 
greased where they contact each other for proper operation of push-pull mechanism. Check that 
Springs (11), Ball Bearings (10), Slotted Bushing, and Hairpin Spring are in correct position. 

h. Eightly grease long side of Frequency Span Shaft (9) and insert FREQ SPAN/DIV rotor assembly 
(9- 12, 14- 17) into next bushing in Front Switch Diecast (1). Position FREQ SPAN/DIV rotor 
assembly so that stop boss on Front Switch Diecast does not fall within small span between Roll Pins 

( 12 ). 
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i. Inspect Attenuator Drive Rotor (8). Roll Pins (12) should be positioned in hole 1 and hole 9, as 
shown in Figure 8-8D. 

j. Inspect front Anticrush Drive Hub Assembly (7). Note that pin is offset to one side of drive hub; 
place drive hub over right-most bushing in Front Switch Diecast (1) with this side down (i.e., pin as 
close as possible to Front Switch Diecast) for proper switch operation. 

NOTE 

Correct side of front Anticrush Drive Hub (7) must be oriented towards Front 
Switch Diecast (1 ) for proper operation of Front Switch Assembiy. 

k. Set Attenuator Drive Rotor (8) over Anticrush Drive Hub (7) with Attenuator Drive Rotor gear 
facing up. Long pin on Attenuator Drive Rotor should protrude through curved slot in diecast. 

l. Lightly grease gear end of Attenuator Shaft Assembly (18) and insert into Front Switch Diecast (1). 
Place metal Washer (19) on shaft. 

m. Clean contact fingers on all rotors using lint-free cloth and isopropyl alcohol/ distilled water mixture. 
All rotors should be in proper position. 

3. Installation of Front Switch Board Assembly A2A1; 

a. Inspect Front Switch Board Assembly. Check switch traces for dirt, grease, or wear. Check intercon- 
nect wires, solder joints, pushbutton switches, and ribbon cables (46, 47). 

b. Clean switch traces using lint-free cloth and isopropyl alcohol/distilled water mixture. No residue 
should be visible on traces. 

c. Use a 3/8-inch open-end wrench to tighten Hex Nut (31) and Lockwasher (30) attaching VIDEO 
FILTER Potentiometer (33) and metal Washer (32) to Eront Switch Board Assembly. 

d. Use a 1/2-inch open-end wrench to tighten inner Hex Nut (28) and Washer (29) attaching Dual Tune 
Pot assembly (21 , 28, 29, 34 - 42, 44) to Eront Switch Board Assembly. Note that Roll Pin (12) aligns 
with hole in switch board to locate Dual Pot Bracket (39); Washer (29) between bracket and switch 
board is critical to proper switch operation. 

e. Check Dual Tune Pot assembly for smooth operation and proper gear meshing; disassemble and 
lightly grease shafts if necessary. Install second Hex Nut (28) mid-way onto Coarse Tune Shaft Bush- 
ing (36). 

f. Set Eront Switch Board Assembly into place on partially-assembledEront Switch Assembly and use a 
Stud (53) on right-most side of switch assembly to loosely fasten switch board to Eront Switch 
Diecast (1). 

g. With one Stud (53) in place but not tight, twist left side of Eront Switch Board Assembly up approxi- 
mately 1/8-inch to fasten switch board under Eront Switch Diecast support arm (upper left comer) 
and align switch shafts. 

h. Eoosely install the remaining Screws (48) used to fasten Eront Switch Board Assembly to Eront 
Switch Diecast (1). 
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i. Use a no. 4 hex wrench to temporarily install SWEEP TRIGGER, SWEEP TIME/DIV, MANUAE 
SWEEP, and EREQ SPAN/DIV knohs. 

j. Tighten Stud (53) and left-most Screw (48) attaching Eront Switch Board Assembly to Eront Switch 
Diecast (1). Check all switch rotors for smooth, free switch action. Readjust position of Eront Switch 
Board Assembly as necessary for proper switch action. 

k. Tighten the two remaining Screws (48) attaching Eront Switch Board Assembly to Eront Switch 

Diecast (1). 

l. Recheck all switch rotors for smooth, free switch action and readjust Eront Switch Assembly as 
necessary. 



4. Assembly of RESOEUTION BW switch: 

a. Place Coupler Hub (54) on Erequency Span Shaft (9) with pin facing up (away from Eront Switch 
Assembly). Do not tighten Coupler Hub at this time. 

b. Center Bandwidth Detent (52) over Coupler Hub (54) with stop tab towards top of Eront Switch 
Assembly, and fasten to Eront Switch Assembly using two Studs (53). 

c. If Drive Hub (15) has been removed or loosened from Bandwidth Shaft (55), refer to Eigure 8-7B for 
proper adjustment. Eightly grease narrow end of Bandwidth Shaft (55) and detent holes on Band- 
width Detent (52). Insert Bandwidth Shaft (55) through Erequency Span Shaft (9). 

d. Inspect RESOEUTION BW Rotor (56). Roll Pins (12) should be positioned in hole 16 and hole 17 as 
shown in Eigure 8-8E. Check that Springs (23) and Ball Bearings (10) are in position. 

e. Place RESOEUTION BW Rotor (56) onto Bandwidth Shaft (55). Position RESOEUTION BW 
Rotor assembly so that stop tab does not fall within small span between Roll Pins (12). 

f. Clean contact fingers on RESOLUTION BW Rotor and switch traces on Bandwidth Switch Board 
(59) using lint-free cloth and isopropyl alcohol/distilled water mixture. 

g. Use a 1/4-inch nut driver to fasten Bandwidth Switch Board (59) to Eront Switch Assembly with two 
Hex Nuts (20). End of Bandwidth Shaft (55) must not bind against hole in board. Align MANUAL 
SWEEP Shaft (22) with MANUAL SWEEP Potentiometer (58) by turning MANUAL SWEEP 
knob clockwise until shaft engages with MANUAL SWEEP Potentiometer. 



NOTE 

Depth of MANUAL SWEEP Shaft (22) can be adjusted if necessary by care- 
fully tapping SWEEP TIME/DIV Shaft (24) farther into the white plastic rotor. 



h. Turn Eront Switch Assembly over and remove EREQ SPAN/DIV knob using a no. 4 hex wrench. 

i. Install Retainer Clip (21) on Bandwidth Shaft (55). 

j. Use a no. 6 hex wrench and a no.4 hex wrench to temporarily install EREQ SPAN/DIV and RESO- 
LUTION BW knobs. 
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k. Pull and turn FREQ SPAN/DIV Knob until a set screw is visible on Coupling Hub (54). Push FREQ 
SPAN/DIV knob in and out to align pin on Coupling Hub with slots in Bandwidth Rotor (56). With 
FREQ SPAN/DIV knob pushed in and Coupling Hub flush again Bandwidth Rotor (pin aligned), 
tighten set screw using a no. 4 hex wrench. Turn FREQ SPAN/DIV knob until second set screw is 
visible, and tighten second set screw. 

l. Push FREQ SPAN/DIV knob in and out while observing Bandwidth Rotor (56). Bandwidth Rotor 
will not move if Coupling Hub (54) is properly aligned. Readjust Coupling Hub as necessary for 
proper operation. 

5. Assembly of REFERENCE LEVEE Switch: 

a. Install remaining two Studs (53) on Front Switch Assembly. Check that all screws and studs have 
been tightened. 

b. If rear Anticrush Drive Hub Assembly (7) has been loosened or removed from Ref Level Shaft (6), 
refer to Figure 8-7A for correct dimensions for adjustment. 

c. Inspect Ref Level Rotor (60). Roll Pins (12) should be positioned in hole 1 and hole 9, as shown in 
Figure 8-8F. Check that Spring (11) and Ball Bearing (10) are in position. Insert Ref Level Shaft (6) 
through Ref Level Rotor so that rear Anticrush Drive Hub (7) seats properly into rotor. 

d. Lightly grease long end of Ref Level Shaft (6) and insert through Front Switch Board Assembly 
A2A1, Attenuator Drive Rotor (8), front Anticrush Drive Hub (7), and bushing in Front Switch 
Diecast (1). 

e. Lightly grease detent holes on flat side of Ref Level Detent (61). Mount detent on three Studs (53) 
and fasten tightly with three Standoffs (62). 

CAUTION 

Hollow Ref Level Shaft (6) might be damaged if set screws in Rotating Lock- 
out (63) are tightened excessiveiy. 



f. Place Rotating Lockout (63) on Ref Level Shaft (6) with teeth flat against Ref Level Detent (61). 
Lockout teeth should be aligned to miss pin on Ref Level Detent when Ref Level Shaft is pushed in 
(switch in any detent position). With Ref Level Shaft fully extended from front panel, use a no. 4 hex 
wrench to tighten Rotating Lockout. 

g. Push Ref Level Shaft (6) in and out and check for smooth mechanical feel and proper Rotating 
Lockout (63) alignment. Rotating Lockout should not bind against Ref Level Detent (61) and should 
allow Ref Level Shaft to turn smoothly between detent positions. Adjust Rotating Lockout as neces- 
sary for proper operation. 

h. Use a no. 4 hex wrench to lightly tighten one set screw in front Anticrush Drive Hub (7) visible 
between Attenuator Drive Rotor (8) and Front Switch Diecast (1). 

i. Turn Attenuator Drive Rotor (8) so that long pin (for input Attenuator pointer) is at bottom of Front 
Switch Diecast (1). Hold Attenuator Drive Rotor in position and push in on Ref Level Shaft (6) to 
align front Anticrush Drive Hub (7). 

j _ Push Ref Level Shaft (6) in and out while observing Ref Level Rotor (60) and Attenuator Drive Rotor 
(8). Rotors will not move when front Anticrush Drive Hub (7) is properly adjusted. 
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k. Use a no. 4 hex wrench to firmly tighten both set screws in front Anticrush Drive Huh (7). Recheck 
Ref Level Shaft (6) as in step j, and readjust front Anticrush Drive Huh as necessary. 

l. Slip Miter Gear (51) over Attenuator Shaft Assembly (18). Do not tighten at this time. 

m. Inspect Ref Level Fine Assembly (30, 31, 65 - 69). Ref Level Fine Shaft (65) should turn smoothly. 
Check Ref Level Fine Potentiometer (69) and connecting wires for good electrical connections. 
Lightly grease Ref Level Fine Shaft and hollow Index Disc Locator (64) shaft. 

n. Install Index Disc Locator (64) on Front Switch Assembly. Hole in locator bar rides over left-most 
Standoff (62) used to support Ref Level Fine Pot Plate (68). Install Ref Level Fine Assembly (30, 31, 
65 - 69) on Front Switch Assembly with three Screws (48). Connecting wires should be routed. Ref 
Level Fine Shaft (65) should turn smoothly without binding over its full rotation. Adjust position of 
Ref Level Fine Pot Plate as necessary. 

o. Use a new tiewrap to attach Ref Level Fine connecting wires to Standoff (62). 



6. Installation of RF Input Attenuator A3 : 

a. Mount RF Input Attenuator to Attenuator Bracket (49) using two Screws (48). Check all eight 
attenuator positions by hand for proper detent action and smooth operation. Leave attenuator in full 
counter-clockwise position. 

b. Slide Miter Gear (51) to end of Attenuator Shaft Assembly (18) against Ref Level Fine Pot Plate (68). 
Set Attenuator Assembly in place on Front Switch Assembly, with notch in Attenuator Bracket (49) 
lightly greased and aligned with Attenuator Shaft Assembly. Use Washer (50) and Screw (45) to fasten 
Attenuator Bracket to lower left corner of Front Switch Diecast (1). (Do not tighten Miter Gear at 
this time.) 



7. Installation of Front Panel: 

a. Remove the front panel knobs. 

b. Use a 5/16-inch nut driver and two hex nuts to carefully install front panel (with pushbutton bezels 
and DPM window installed) on Front Switch Diecast (1). 

c. Insert RF Input Cable Assembly W1 through front panel and loosely attach with hex nut. Carefully 
connect cable assembly to RF Input Attenuator using a 5/ 16-inch open-end wrench. Tighten cable 
assembly to front panel using a 5/8-inch open-end wrench. 

d. Use a no. 4 hex (Allen) wrench to install lock Knob on Locking Shaft (3). Base of Lock Knob should 
clear front panel when Locking Shaft is pushed in. 

e. Install front panel nut and washer on Coarse Tune Bushing and tighten with special 1 /2-inch nut 
driver. 



NOTE 

Front-panel control knobs and their attaching parts are identified in Figure 
6-1 . Numbers in parentheses match numerical callouts on Figure 8-10. 
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8. Installation of Knobs: 

a. Turn SWEEP TRIGGER Shaft (24) fully clockwise (as seen from front of Eront Switch Assembly) to 
spring-loaded SINGEE position and release. Use a no. 4 hex wrench to install SWEEP TRIGGER 
knob with SINGEE line aligned with painted arrow on front panel. Check for proper switch opera- 
tion and alignment. 

b. Turn SWEEP TIME/DIV Shaft (24) to align Ball Bearing (10) on SWEEP TIME/DIV Rotor with 
left-most edge of stop boss on Eront Switch Diecast (1). This positions SWEEP TIME/DIV Rotor 
with Ball Bearing slightly right of 12 o'clock position (as seen from front of Eront Panel Assembly). 
Use a no. 4 hex wrench to lightly tighten SWEEP TIME/DIV knob onto SWEEP TIME/DIV Shaft 
with approximately center of green AUTO position aligned with painted arrow on front panel. Turn 
SWEEP TIME/DIV knob to any calibrated sweep time position and align knob markings exactly 
with painted arrow on front panel. Tighten SWEEP TIME/DIV knob and check for proper switch 
operation and alignment. 

c. Uncouple RESOEUTION BW Shaft (55) from EREQ SPAN/DIV Shaft (9) by pulling both shafts 
out. Turn each shaft fully clockwise. Use a no. 6 hex wrench to install EREQ SPAN/DIV knob with 
100 MHz indicated, checking that the plastic indicator guide on back of knob does not completely 
bottom into hole in Eront Switch Diecast (1). Use a no. 4 hex wrench to install RESOEUTION BW 
Knob with 3 MHz indicated. Check for proper operation and alignment of both switches. Push-pull 
action should be smooth and positive. 

d. Set nylon shim washer(s) and Index Disc (see Eigure 6-1) in place on REEERENCE EEVEE knob to 
check for proper shim width. Nylon washers should shim Index Disc slightly away from labelled ring 
on REEERENCE EEVEE knob to prevent rubbing against painted numbers. Add or remove shim 
washers as necessary to provide slight clearance. 

e. Turn Attenuator Drive Rotor (8) fully counter-clockwise so that Input Attenuator Pointer guide pin 
(P/0 8) is at bottom of front panel. Turn Ref Eevel Shaft (6) fully clockwise. Place plastic Input 
Attenuator Pointer over guide pin (pointer should indicate 70 dB). Place large end of conical spring 
against Input Attenuator Pointer and slide REEERENCE EEVEE knob, nylon washer(s), and Index 
Disc (from step d) onto Ref Eevel Shaft, securing with retainer clip. 

f. Use a no. 6 hex wrench to adjust Miter Gears (51) for alignment of Input Attenuator Pointer with 70 
dB front panel label and proper gear mesh (Input Attenuator A3 still in full counter-clockwise posi- 
tion). 

g. Turn REEERENCE EEVEE knob to indicate level of - 30 dBm signal and tighten knob securely 
with a no. 6 hex wrench. Check for proper operation and alignment of REEERENCE EEVEE and 
INPUT ATTEN controls, and readjust knob, gears, and Rotating Eockout (70) as necessary. Refer- 
ence Eevel should range from - 10 dBm to - 100 dBm with 0 dB INPUT ATTEN selected. 

h. Turn REP EEVEE PINE Shaft (65) fully counter-clockwise and use a no. 4 hex wrench to install REP 
EEVEE PINE knob with 0 dB indicated. Check for proper operation and alignment and readjust 
knob as necessary. 

i. Turn BASEEINE CEIPPER Shaft and VIDEO PIETER Shaft (33) fully counter-clockwise and use a 
no. 2 spline wrench to install BASEEINE CEIPPER and VIDEO PIETER knobs in OPE position. 
Check for proper operation and alignment and readjust as necessary. 

j. Install flat and wavy washerson coarse tune shaft as indicated in Eigure 6-1. Compress these washers 
with retaining ring. A torque of about 1 in-oz should be required to turn coarse tune shaft. 

k. Use a no. 4 hex wrench to install COARSE TUNE and PINE TUNE knobs. Base of COARSE TUNE 
knob should clear front panel. Check for proper operation of TUNING control. 
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INSTALLATION OF FRONT SWITCH ASSEMBLY INTO HP 8559A CHASSIS 

9. Set Front Switch Assembly into place in chassis, being careful not to bend semi-rigid cables or pinch wires 
or ribbon cables. Attach Front Switch Diecast (1) to left and right side gussets with four screws. 

10. Connect four wires (0,91 6,91 8,923) to correspondingly -labelled pins in Front Switch Board A2A1 . 

1 1 . Attach DPM Driver Assembly A 1 A2 to diecast with one Screw. 

12. Connect 10-conductor RibbonCable (46) to DPM Driver Assembly A1A2. 

13. Connect the two 40-conductor Ribbon Cables A2A1 W 1 (46) and A2A1 W2 (47) to Motherboard Assembly 
A16. 

14. Use a 5/16-inch open-end wrench to carefully connect Semi-rigid Cable W2 from the Input Attenuator to 
the First Mixer. 

15. Use special 9/1 6-inch nut driver to install CAL OUTPUT connector to front panel with one dress nut. 

16. Slide HP 8559A into display mainframe, turn instmment ON, and verify proper operation of all controls. 
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FACTORY PRESET 
SHAFT ASSEMBLIES 






C 

FREQUENCY SPAN SHAFT 



NOTE 

Arrows point toward 
rear of HP 8559A 



FIGURES-/, SHAFT ASSEMBLIES 



8-36 
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H0LE#18 



SWEEP TRIGGER ROTOR 




FREQ SPAN/DI V ROTOR 




HOLE#17 

HOLE#16 




B 

SWEEP TIM E/D IV ROTOR 
HOLE#1 




HOLE#9 

D 

ATTENUATOR DRIVE ROTOR 
HOLE#1 

•i- 



HOLE #9 



RESOLUTION BW ROTOR 



REF LEVEL ROTOR 



FIGURES^. ROTOR ASSEMBLIES 
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FIGURE 8-9. MACHINED PARTS 
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TABLE 8-2. FRONT SWITCHBOARD ASSEMBLY A2A1 , REPLACEABLE PARTS 



HP Part 
Number 



Description 



Mfr Part Number 



1911 0031 
1731 0053 
1901-0050 
1731 0350 
lVOl-0050 

1990 04Cl5 
1990-0407 

37:i7 U4 47 
?100 3/^33 
r*10 0 3744 
:• 100- 333? 
3757 0444 

TMIO 378'. 
1*1 3 0 3786 
0757-0;'80 
0757 0317 
?1 ttO-3744 

3m-??13 
31 Cl-237h 
31 01- ?1?4 
3101-2124 



08559 -60QA4 
3D559-<*0003 



I200-OC10 
IPOO 0010 



rot-NT '.uncn ihapd Anr-rnriv 

ftint>r (itN PRP in»'7 2C0hA i>o-7 
crnr.r -.wiiuiThC nov r’oor’.A i ns T/O 35 
Monr nunnuNi; sr.v pcnhA 2 no pn-35 
DTonr :.giTr:iiKn nov ?30i'A : N5 no 35 
DKipr swriniiiN.'- bov ?coma ?n;*. do -35 

tfD*iAhP 1 lih- iwTsnoni^-D ir»30iiA pax 

I 15 I AHP UJrt lNT-lMr.D I1.^2CKA-HAX 8V.»-.5y 

prr.TMDR i6.:-K \x .K5 w r ic«3t ino 
KK'iTr.fon VAP noNiPot cp ik lox itn 

Wrt.lMCiR VAR lf«NlRi:l rXP 1 3K 13X I IN 
Rr5T5T0R TPHR ICH ?0X CC. TP? ADJ I tPN 
arr.i5ifiR ip.ik ix .ii'5u r Tr«ni lOo 

prsiriTnn vap controi kcp 50c ibx un 

arr.i';u.R VAR rcNipni cu* i 3 k P3X lary 

prsitunff IX IX .ip 5 m f Tc-n -ioo 

RrntMfiR 1.33K IX .125W T 1C=.1» 113 

prfiisiop VAP rofiTPti: err lOx icx i in 
r.untsi PB 3 mATir.N I'jrn r. c '.paciki; 

nWITni PH 6 51ATI8M lOHM C. C SPACING 
t.unui P8 DPDT Al.TNG .t-'A liaVAH 
SUITtH-PB DPBl a; INn .P5A IISVAC 

Dtnj>r 7NR 11 V T'X 50*35 PD^.AU TC«< . 3A?X 

RlfmON CABIF, DPH/PFAR 5Wi TCH 
RiBtriN rARir:, jri^t switch 

SOCKIT TUBF ? CONT 
nftfKFT iut«r 2-r.riNT 



17m 0033 
1701 0050 
17m *0050 

ivil-ooso 

I7C1 -0050 

5082-4784 
•.on? 4554 

(:.4- 1/0 TO -ifvr.‘r’ F 
P.ior. 3633 
WP4rMi;?4Sl 031)7 
PKiO 333^^ 

CA 1/0 TO- i?ir r 

UP4nC?455ni U7 
WP4KI124S103:17 
T4 1/8-TO 1001 -F 
r.A 1 /8* TO 1331 r 
WlMr.B?4Sl n All/ 

31.11 2213 
31C1 2376 
31 01 -21P4 
3101 -2124 



r.nr.59 60004 
0S5S9 60003 



12CQ-0Q10 

lPOD-0310 



8-39/&40 
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Reference 

Designator 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr. 

Code 


Mfr. Part 
Number 


A2 


08559-60065 


9 


1 


FRONT SWITCH ASSEMBLY 


28480 


08559-60065 


1 


5021-3213 


4 


1 


DIECAST. FRONT SWITCH 


28480 


5021-3213 


2 


1460-0012 


1 


1 


SPRING, CPRSN .135-IN-OD .688-lN-OA-LG 


28480 


1460-0012 


3 


5021-3227 


0 


1 


SHAFT, LOCKING 


28480 


5021-3227 


4 


1480-0017 


8 


1 


PIN. DOWEL .125 OD 


28480 


1480-0017 


5 


5001-5818 


7 


1 


LINK. LOCKING 


28480 


5001-5818 


6 


5021-3218 


9 


1 


SHAFT. REF LEVEL 


28480 


5021-3218 


7 


08559-20060 


0 


2 


HUB ASSEMBLY. DRIVE. ANTICRUSH 


28480 


08559-20060 


B 


08559-20043 


9 


1 


ROTOR. ATTENUATOR DRIVE 


28480 


08559-20043 


9 


5021-3224 


7 


1 


SHAFT. FREQUENCY SPAN 


28480 


5021-3224 


10 


1410-0006 


8 


8 


BALL, BRG TYPE .1875 DIA GRADE 50SST 


78707 


GRADE 50 


n 


1460-0623 


0 


6 


SPRING, COMPRESSION .18-IN-OD 














.312-IN-OA-LG 


28480 


1460-0623 


12 


1480-0059 


8 


11 


PIN, ROLL 


28480 


1480-0059 


13 


1480-0072 


5 


1 


PIN. ROLL .0625 IN DIA 


28480 


1480-0072 


14 


08558-20066 


5 


1 


ROTOR. FREQUENCY SPAN 


28480 


08558-20066 


15 


08558-20059 


6 


2 


HUB, DRIVE 


28480 


08558-20059 


16 


08558-20089 


2 


1 


BUSHING, SLOTTED 


28480 


08558-20089 


17 


1460-1376 


2 


1 


SPRING, HAIRPIN 


28480 


1460-1376 


18 


5021-3223 


6 


1 


SHAFT ASSEMBLY. ATTENUATOR 


28480 


5021-3223 


19 


3050-0032 


8 


1 


WASHER, FL MTLC N0.8 .189.1N-ID 


28480 


3050-0032 


20 


2260-0009 


3 


3 


NUT, HEX 4-40 THD.094 IN THK 


28480 


2260-0009 


21 


0510-0015 


0 


5 


RETAINER, RING E R EXT .125IN DIA STL 


28480 


0510-0015 


22 


5021-3226 


9 


1 


SHAFT, MANUAL SWEEP 


28480 


5021-3226 


23 


1460-1860 


9 


2 


SPRING, COMPRESSION 


92830 


C0180-014-0310-S 


24 


08565-20108 


5 


2 


ROTOR/SHAFT ASSEMBLY, DOUBLE 














CONTACT 


28480 


08565-20108 


25 


0510-0027 


4 


1 


RETAINER. PUSH ON 


28480 


0510-0027 


26 


08558-00053 


8 


1 


STOP ARM 


28480 


08558-00053 


27 


1460-0537 


5 


1 


SPRING, HORSESHOE 


28480 


1460-0537 


28 


2950-0001 


8 


4 


NUT, HEX DBL CHAM 3/8 32 THD .094 














IN THK 


28480 


2950-0001 


29 


2190-0016 


3 


4 


WASHER. LK INTL T 3/8 IN .377 IN ID 


28480 


2190-0016 


30 


2190-0067 


4 


2 


WASHER, LK INTL T 1/4 IN .256 IN ID 


28480 


2190*0067 


31 


2950-0006 


3 


2 


NUT, HEX DBL CHAM 1/4 32 THD .094 














IN THK 


28480 


2950-0006 


32 


3050-0028 


2 


1 


WASHER FL MTCL NO. 12 .25 IN ID 


28480 


3050-0028 


33 (A2R4/R5/S1) 


2100-3973 


8 


1 


RESISTOR. VAR 50K 20% 5W (VIDEO 














FILTER) 


28480 


2100-3973 


34 


08558-20114 


4 


1 


SHAFT, FINE TUNE 


28480 


08558-20114 


35 


08558-20113 


3 


1 


SHAFT, COARSE TUNE 


28480 


08558-20113 


36 


08558-20111 


1 


1 


BUSHING, coarse TUNE SHAFT 


28480 


08558-20111 


37 


1430-0568 


9 


1 


GEAR, SPUR 40T 


28480 


1430-0568 


38 


1460-1542 


4 


1 


SPRING. UNIVERSAL COUPLER 


28480 


1460-1542 


39 


5001-5825 


6 


1 


BRACKET, DUAL POT 


28480 


5001-5825 


40 (A2R2) 


2100-3452 


8 


1 


RESISTOR. VAR PREC W/CP 10 TRN 














lOK 10% (FINE TUNE) 


28480 


2100-3452 


41 (A2R1) 


2100-3593 


8 


1 


RESISTOR. VAR PREC W/CP 10 TRN 














5K 10% (COARSE TUNE) 


28480 


2100-3593 


42 


1430-0567 


8 


1 


GEAR, SPUR 60T 


28480 


1430-0567 


43 


5021-3252 


1 


1 


STUD, .500 IN LG 4-40 THD 


28480 


5021-3252 


44 


3050-0086 


2 


1 


WASHER, FL MTLC 3/8 IN .406 IN ID 


28480 


3050-0086 


45 


2200-0105 


4 


1 


SCREW, MACH 4-40 .312 IN LG PAN POZI 


28480 


2200-0105 


46 


08559-60004 


6 


1 


CABLE ASSY, DPM RIBBON (A2A1W1-P/0 














A2A1) 


28480 


08559-60004 


47 


08559-60003 


5 


1 


CABLE ASSY, INT RIBBON (A2A1W2-P/0 














A2A1) 


28480 


08559-60003 


48 


2200-0103 


2 


8 


SCREW. MACH4-40 .25 IN LG PAN HD POZI 


28480 


2200-0103 


49 


5001-5817 


6 


1 


BRACKET, ATTENUATOR 


28480 


5001-5817 


50 


3050-0105 


6 


3 


WASHER. FL MTLC N0.4 .125 IN ID 


28480 


3050-0105 


51 


1430-0036 


6 


2 


GEAR, MIT 16T 32PP 20 DG PA BRS 


28480 


1430-0036 


52 


5001-5816 


5 


1 


DETENT. BANDWIDTH 


28480 


5001-5816 


53 


5021-3220 


3 


5 


STUD, .500 IN LG 4-40 THD 


28480 


5021-3220 


54 


08558-20058 


5 


1 


HUB, COUPLING 


28480 


08558-20058 


55 


5021-3225 


8 


1 


SHAFT, BANDWIDTH 


28480 


5021-3225 


56 


08558-40004 


3 


1 


ROTOR. SINGLE CONTACT 


28480 


08558-40004 


57 








NOT ASSIGNED 






58 (A2A1 R4) 


2100*3332 


3 


1 


RESISTOR, TRMR lOK 20% CC 1-TRN 














(MAN SWEEP) 


28480 


2100-3332 


59 


08559-20019 


9 


1 


BOARD, BANDWIDTH SWITCH (P/O A2A1) 


28480 


08559-20019 


60 


08559-40005 


4 


1 


ROTOR. DOUBLE CONTACT 


28480 


08559-40005 


6 1 


5001-5815 


4 


1 


DETENT. REF LEVEL 


28480 


5001-5815 


62 


5021-3221 


4 


3 


STANDOFF, 1.438 IN LG 4-40 THD 


28480 


5021-3221 


63 


08558-20061 


0 


1 


LOCKOUT. ROTATING 


28480 


08558-20061 


64 


5061-5422 


5 


1 


LOCATOR. INDEX DISC 


28480 


5061-5422 


65 


5021-3217 


8 


1 


SHAFT, REF LEVEL (FINE) 


28480 


5021-3217 


66 


1490-0841 


7 


1 


COUPLING. RGD.375 LG BRS 


28480 


1490-0841 


67 


3050-0080 


6 


1 


WASHER, FL NM N0.5 .13 IN ID .25 IN OD 


28480 


3050-0080 


66 


08558-00021 


0 


1 


PLATE, REF LEVEL FINE POT 


28480 


08558-00021 


69 (A2R3) 


2100-0542 


1 


1 


RESISTOR. VAR CONTROL WW lOK 5% 














LIN (REF LEVEL FINE) 


28480 


2100-0542 


70 


08559-00022 


2 


1 


MYLAR. INSULATOR 


28480 


08559-00022 




FIGURE 8-10. FRONT SWITCH ASSEMBLY A2, EXPLODED VIEW 
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A2A1W1 

FANOUT RIBBON CABLE ASSEMBLY 

A2A1W1P2 A1A2J1 



A1 A2J1 PINS ARE SHOWN AS SEEN FROM BOTTOM 
(CIRCUIT SIDE) of A1A2 DPM DRIVER PC BOARD. 



A2A1 J3 PINS ARE SHOWN AS SEEN FROM TOP OF 
A2AtJ3 (FRONT OF REAR SWITCH BOARD 
ASSEMBLY). NOTE THAT A2A1J3 CONTACTS 1 , 7, 8, 
AND 14ARENOTUSED. ALSOTHATPIN NUMBERS 
MOLDED ONTO PLUG A2A1W1P3 DO NOT 
NECESSARILY CORRESPOND WITH A2A1J3 
CONTACTNUMBERS. 



A2A1W1P4 PLUGS DIRECTLY INTO AND IS 
SOLDERED TO PC BOARD PLATED-THRU HOLES, 
COLLECTIVELY DESIGNATED A2A1J1 . 

PIN ARRANGEMENT SHOWN HERE IS AS SEEN 
FROM FRONT OF A2A1 FRONT SWITCH BOARD 
ASSEMBLY 




FIGURE8-11. A2W1 RIBBON CABLE, CONNECTIONDIAGRAM 
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MODEL 8559A 



A2A1W2 

RIBBON CABLE ASSEMBLY 




PIN ARRANGEMENT 
SHOWN FOR A16J2 ISAS 
SEEN FROM TOP 
(COMPONENTSIDE)OF 
MOTHERBOARD. 




&44 



FIGURE8-1 2. A2W2 RIBBON CABLE, CONNECTION DIAGRAM 
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A7/A8/A10/A12 



A1 



A3/A4/ 

A5/A6/ 

A12/A14 

A12/A14 

A12 




FREQUENCY GHz 



et-ClIR VIDEO FILTER 



ALT IF SIQ lOENT 



FREQ SPAN/DIV O 
RESOLUTION BW o 
(MHz 



REFERENCE LEVEL 

PUSH O 



TIME/CMV 



^LiER 



INPUT 500 



I VERTICAL 
POSN GAII 



CAL OUTPUT 



A3/A4/A5/A6 



A9/A11/A13 



A9/A15 



A15 

A8 

A7/A8 

A15 

A9 



A15/A14 



A7/A8/A9 



ASSEMBLY NUMBERS REFER TO SCHEMATICS WHERE DIAGRAM OF 
INDICATED SWITCH OR CONTROL IS LOCATED. DIAGRAMS OF 
ALL SWITCHES AND CONTROLS ARE ALSO LOCATED ON THE 
A2 FRONT PANEL SWITCH ASSEMBLY SCHEMATIC. 



FIGURE8-13. CROSS-REFERENCEOFFRONTPANELSWITCHESANDCONTROLSTORELATED ASSEMBLIES 
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DESCRIPTION 



ALTIF 


ALTERNATE IF (LOW = ALT IF = 2.9925 GHz) 


BE CLIP 


BASELINE CLIPPER VOLTAGE 


BW1 




BW2 




BW3 


■ BANDWIDTH CONTROL LINES 


BW4 




BW5 




CTUNE 


COARSE FREQUENCY TUNING VOLTAGE 


EXPAND 


SELECTS EXPANDED DISPLAY FOR 1 dB/DIV LOG MODE 


FINETUNE 


FINE FREQUENCY TUNING VOLTAGE 


FREO ZERO 


FREQUENCY ZERO ADJUST VOLTAGE 


FS1 


> 


FS2 




FS3 




FS4 


FREQUENCY SPAN CONTROL LINES. 


FSB 


. FS6 SELECTS YTO FM OR MAIN COIL INPUT (+15V=FM COIL). 


FS6 


FS9 SELECTS FULL SPAN OR PER DIVISION (+15V=FULL SPAN). 


FS7 




Fsa 




FS9 


> 


GAIN 


VERTICAL GAIN VOLTAGE 


H2 


L0W=SEC0ND HARMONIC BAND 


H3 


L0W=THIRD HARMONIC BAND 


IFG1 




IFG2 


CONTROL 1 F STEP GAIN AMPLIFIERS 


IFG3 




IFG4 




IFGB 


CONTROL LOG/LINEAR AMPLIFIERS 


IFG6 




LINETRIG 


LINETRIGGER SIGNAL 


LOG/LIN 


SELECTS LOG OR LINEAR DISPLAY (+15V=LOG: -10V=LIN) 


MAN SCAN 


MANUAL SCAN VOLTAGE 


NOISE MEASURE 


SELECTS MAXIMUM VIDEO FILTERING 


PEN LI FT 


PENLIFTSIGNAL 


PM 


SELECTS PLUS OR MINUS HARMONIC CONVERSION 


REF LEVEL CAL 


REFERENCE LEVEL CALIBRATION VOLTAGE 


REF LEVEL CW 


REFERENCE LEVEL FINE UPPER LIMIT VOLTAGE 


REF LEVEL WP 


REFERENCE LEVEL FINE CONTROL WIPER VOLTAGE 


SIG ID 


SIGNAL IDENTIFIER CONTROL (GR0UND=0N) 


SINGLE 


SINGLE SWEEP TRIGGER VOLTAGE 


ST1 


X 


ST2 




ST3 




ST4 


> SCAN TIME CONTROL LINES. STB ENABLES FAST SCAN TIMES. 


STB 




ST6 




ST7 




SYNC 


SWEEP SYNC CONTROL (LINE OR VIDEO) 


TRIG 


SWEEP TRIGGER (SINGLE OR FREE RUN) 


TUNE REF 


FREQUENCY TUNING REFERENCE VOLTAGE 


VERT 


VERTICAL VIDEO SIGNAL VOLTAGE 


VERT POSN 


VERTICAL POSITION VOLTAGE 


VIDEO 


VIDEO SIGNAL 


VIDEO FILTER 


VIDEO FILTER LEVEL VOLTAGE 


VIDEO TRIG 


VIDEO SWEEP TRIGGER VOLTAGE 
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FIGURE8-14. FRONT PAN EL SWITCH ASSEMBLY A2. COMPONENT LOCATIONS 
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FRONT SWITCH ASSEMBLY 
08559-60065 (2 OF 2) 



P/0 A2A1 FRONT SWITCH BOARD ASSEMBLY 
08559-60069 



O I FREQ CAL 



Rit 

lOK 



cw / 

La 1 


. .1 

/"> 


Wl 

1 I 

1 ✓ 


■ ^ ^ 

1 


' V 



Tune ref on) < 

(•lOV) 



FREO 

ZERO 

«0UT» 




(OUTJ 



FREQUENCY BAND GHz 



s, I I I I I 1 I I 1 I 

r io|o4 

I o0o^oC9^9D9^9E9^9F9^ 



CR3 

— w— 



X CR2 



CRS 

— W- 



t CR4 



SAND 


OUTPUT 


PM 


H2 


H3 


.01 - 3 


L 


H 


H 


6-9 


H 


H 


H 


3-9 


L 


L 


H 


9-)5 


H 


L 


H 


6-15 


L 


H 


L 


l2.l-2( 


H 


H 


L 



note: output lines 

ARE PULLED UP TO 

+ 5V thru resistors 

ON MARKER BOARD AB 



-< M3(0UT) 



-< M2 (OUT! 



(SHOWN IN .01*3 GHz SAND) 



-< PM(OUT) 




’ SIG ID 
(OUT) 




© IVIDEO FILT^ 



+ I5V • 



W2 

VIDEO/ ’ J2-27 

VIDEO SHIFT > > O 

(IN) 



I I 



S I V (NOTE € ) 

-dD r-crt'^T dH)- 



-diD- 



R5 

50K 






-<o> 



R4 

50K 






-(HD- 



-<!BH 



L I 



SERIAL PREFIX: 2347A 



923 >21 

-O -O ■ 



■ 918 125 

-O O— 



924 I 19 



NOISE 

MEASURE 

(OUT) 



‘ (OUT) 



J I 



VIDEO 

-< filter 

(OUT) 




© I REF LEVEL CAL 



10K f cw 
-I2.6V 



" cal (OUT) 



O IVERT CALI 



R5 

I2«IK 



R6 

500 



(^sn| 

0 



✓ VERT POSN 
(OUT) 




O 1 < GAIN (OUT ) 



I I 



I I 



I I 



I I 



NOTES; 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED, 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED; 
RESISTANCE IN OHMS (^2) 
CAPACITANCE IN MICROFARADS (/liFI 
INDUCTANCE IN MICROHENRIES (/iH) 

3. INPUT ATTEN CONTROL IS ACTUATED 
BY PUSHING IN ON THE CONTROL 
KNOB WHICH COUPLES INPUT ATTEN 
TO REFERENCE LEVEL. 

4. INPUT ATTEN AND REFERENCE LEVEL 
CONTROLS ARE MECHANICALLY 
COUPLED TO PROVIDE TEN REFER- 
ENCE LEVEL SETTINGS FOR EACH 
INPUT ATTENUATION SETTING. 

5. FREQ SPAN/DIV AND RESOLUTION BW 
CONTROLS CAN BE MECHANICALLY 
COUPLED TO PROVIDE OPTIMUM RESO- 
LUTION BY PUSHING IN ON THE CON- 
TROLS. 

6. R4, R5, AND SI ARE ACTUALLY ONE 
COMPONENT. 



i I 



I I 



I I 




FIGURE 8-15. FRONT PANEL SWITCH ASSEMBLY A2, SCHEMATIC DIAGRAM (2 OF 2) 

B49/8-50 
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RF SECTION CIRCUIT DESCRIPTIONS 



List of parts included in RF Section. 



INPUTATTENUATORASSEMBLYA3, CIRCUIT DESCRIPTION 



The H P 8559A Input Attenuator Assembly A3 is a 50 ohm, precision, coaxial step attenuator. Attenuation in 
10-dB steps from 0 dB to 70 dB is accomplished by switching the signal path through one or more of three 
resistive pads in a predetermined sequence by the INPUT ATTEN control. The Input Attenuator Assembly A3 
is not field serviceable. 



FIRST MIXER ASSEMBLY A4, CIRCUIT DESCRIPTION 



The First Mixer Assembly A4 is a sealed microcircuit (shown in Figure 8-19), that is not field serviceable and 
must be replaced with either a new or factory rebuilt unit. In the mixer assembly, the .01 to 21 GHz input signals 
are combined with the first LO signal (3.01 to 6.04 GHz) generated by the YIG-Tuned Oscillator Assembly A6. 
Fundamental mixing is used for the two lowest mixing bands, while harmonic mixing is used for the remaining 
four bands. Fundamental mixing produces the sum and difference frequencies of the input and the LO fre- 
quency. The fundamental mixing equation is: 

E = F,„ ± F„. 

Where: F, = signal frequency 

F|„ = local oscillator frequency 
F|f = intermediate frequency 

Harmonic mixing alters the mixing equation as shown: 

E = NF„ ± F„ 

Where: N = the harmonic number 

An alternate first IF is used to eliminate the problem of IF feedthrough (baseline lift) that occurs when a signal 
of the same frequency as the IF frequency (3.0075 GHz) is present at the input. The second LO frequency is 
lowered by 15 MHz (from 2.6861 GHz to 2.6711 GHz) to establish the alternate first IF at 2.9929 GHz. The 
first LO is also shifted to keep the signal on screen. The shift equation is: 

15MHz 

Frequency Shift = ± 

Where: N = the harmonic number 

A 17-23 MHz bandpass filter, in the Second Converter Assembly A5 housing, follows the first IF and is 
centered at 3 GHz. The wide bandpass accommodates signals in either the regular or alternate IF modes. 

A schematic of the First Mixer Assembly A4 is shown in Figure 8-25. The output of the YTO is coupled into the 
signal path ahead of the internal mixer. Mixing diode bias is supplied from the Step Gain Assembly A12. A 
different bias current is used for each harmonic to minimize conversion loss and flatness problems. In addition 
to mixer bias, the First Mixer Assembly A4 requires a + 14.5V and - lOV to power and bias the transistor 
buffer amplifier at its output. Conversion loss of the mixer is about - 12 dB. 
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FIRST MIXER ASSEMBLY M, TROUBLESHOOTING 

Typically, a bad first mixer results in at least a 15 to 20 dB loss in sensitivity (i.e., the amplitude of displayed 
signals is 15 to 20 dB low). There are, however, other factors that can affect spectrum analyzer sensitivity that 
should be checked. The measurement of power levels along the signal path can give a good indication of where 
the loss is occurring. The output of the Second Converter Assembly A5 offers a convenient point to isolate the 
RF front-end from the IF section. If the loss appears to be in the front-end, measure the power levels of the first 
and second local oscillator with a second spectrum analyzer. Next, measure the supply and bias voltages at the 
first mixer. To access the push-on connectors of the first mixer's bias and supply lines, it is helpful to remove the 
instrument's bottom guide-rail. 




The First Mixer Assembly A4 can be damaged by electro-static discharge. 
Tools and hands should be grounded before handling this assembly. It is 
also possible to damage the mixer diode with an ohmmeter. Damage may 
occur with as little as 3V open-circuit-voltage between the ohmmeter 
probes. Therefore, dc testing of the assembly is not recommended. If it 
becomes necessary to remove the rigid coaxial cable connecting the first 
mixer output and the second mixer input, be careful not to damage the Low 
Pass Filter Assembly FL1 internal to the cable. The filter assembly is very 
sensitive to bending. 



Set HP 8559A controls as follows; 



FREQUENCY BAND GHz 01-3 

TUNING 035 GHz 

FREQ SPAN/DIV 1 MHz 

RESOLUTIONBW 1 MHz 

INPUT ATTEN 10 dB 

REFERENCELEVEL -lOdB 

REFLEVELFINE 0 

Amplitude Scale 1 dB/DIV 

SWEEP TIME/DIV AUTO 

SWEEPTRIGGER FREE RUN 

VIDEOFILTER OFF 

BLCLIP OFF 

SIGIDENT OFF 

ALTIF OFF 



Connect the CAL OUTPUT signal to the RF INPUT 



NOTE 

Before making the following adjustments, measure and note the first mixer 
bias voltage (A16TP1). This permits the instrument to be returned to calibra- 
tion if the first mixer is good. 



Adjust the VI potentiometer (A12R72 on the Step Gain Amplifier Assembly A12) through its range and 
observe the changes in the displayed signal peak and the bias voltage. With a good mixer, two changes are 
observed; the displayed signal peaks at some point in the adjustment (usually with about - 5V or - 6V of bias 
voltage) and the bias voltage (A16TP1) ranges from - 9V to +2 +0.5V If dl of these characteristics are not 
present, the mixer is probably damaged. 
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SECOND CONVERTER ASSEMBLY A5, CIRCUIT DESCRIPTION 



The IF from the First Mixer Assembly A4 is coupled into the Second Converter Assembly A5 bandpass filter 
through coupling loop L3. Three circular, slug-tuned cavity resonators, operating as an inductive transmission 
line, make up the bandpass filter. The filter forms a high-Q circuit centered at 3 GHz with a 23 MHz bandwidth 
that is required to accommodate the regular and alternate IFs. Coupling loops L4 and L5 provide coupling 
between the cavities. Loop coupling is also used to couple the 3 GHz IF signal to the second LO output at the 
mixer diode CRl. 

The second LO contains varactor diodes that are controlled by a voltage from the Marker Assembly A8. The 
diodes shift the frequency of the second LO either 15 MHz (ALT IF) or ±1 MHz (SIG ID). The varactor 
control voltage is always between IV and 28V and corresponds to the oscillator frequency; increasing the 
voltage increases the frequency. 

Both the second LO and the 3 GHz IF signal are coupled into mixing diode CRl, generating a difference 
frequency of 321.4 MHz that is coupled through the matching filter (C3, L2, C4) to the Third Converter 
Assembly AlO. The matching filter is a passive network designed to match the impedance of the second mixer 
to the 50 ohm impedance of the Third Converter Assembly AlO. The match is optimized in both IF modes by 
adjusting L2 (2nd MIXER MATCH). 



SECOND CONVERTER ASSEMBLY A5, TROUBLESHOOTING 



Verify that the Second Converter Assembly A5 supply voltages are correct. 

If the displayed signal amplitude varies between ALT IF and REG IF, perform and verify the bandpass and 
second EG frequency adjustments. 



Second LO Frequency: A failure in the Second Converter Eilter Assembly A5A2 can cause the Second 

Converter Oscillator A5A1 to oscillate at about 3 GHz. This symptom can occur when the delay circuit in the 
filter assembly does not delay the application of the + 13V bias voltage. To test the delay, observe the + 13V 
bias as the instrument is turned on. There should be a noticeable delay before the + 13V is applied to the line. 
The - lOV supply, on the other hand, should rise gradually. If the + 13V and the - lOV respond properly, check 
the varactor voltage, varactor diodes, and the cavity adjustment as the possible source of the second EG 
frequency error. 



Second LO Fails to Oscillate: The Second Converter Oscillator Assembly A5A1 can intermittently fail to 

oscillate after turn-on. If this symptom occurs, replace the entire assembly. Before removing the defective circuit 
board, note the orientation of components, leads, and hardware; orientation is critical to proper operation. To 
prevent damage to the replacement circuit board, do not over-tighten the hex-head antenna screw during instal- 
lation. 



Second Converter Bandpass Shape: Low signal power from the Eirst Mixer Assembly A4 can distort the 

second converter bandpass filter shape. Excessive ripple in the bandpass can be the result of a mismatch in the 
signal path preceding the Second Converter Assembly A5. An input attenuator setting of 0 dB can cause such a 
mismatch. The second converter mixer diode or Mixer Match adjustment can also affect the bandpass ripple. 



Residual FM: Residual FM can originate from the Marker Assembly A8 Second LG Driver, which supplies 

the varactor bias voltage, or from within the second LG itself. 
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YIG-TUNED OSCILLATOR ASSEMBLY A6, CIRCUIT DESCRIPTION 

The YIG-Tuned Oscillator Assembly A6 consists of three parts: a sealed magnet assembly that encloses the YIG 
sphere and oscillator; a bias board that uses discrete components to establish the oscillator and amplifier bias, as 
well as protect the bias supply from noise and voltage overloads; and a mu-metal magnetic-shield can. Field 
service of the YIG-Tuned Oscillator Assembly A6 is limited to replacement with a new or factory rebuilt unit. 

The YIG-Tuned Oscillator A6 is a transistor thin-film microcircuit. It uses a Yttrium-Iron-Garnet (YIG) sphere 
as the frequency determining structure. The YIG sphere is placed in the gap of an electromagnet to provide a 
magnetic tuning structure whose field (and thereby the oscillator's frequency) is linearly proportional to the 
drive current from the Frequency Control Assembly A7. 

The Main coil is used for wide range sweeping and tuning with the coil current varying from approximately 69 
mA to 138 mA. The FM coil performs these functions for narrow spans (1 MHz/div and less) with its coil 
current varying from approximately - 18 mA to + 18 mA. 



YIG-TUNED OSCILLATOR ASSEMBLY A6, TROUBLESHOOTING 

Power Holes: Power holes that occur at the same point of the sweep in all bands are most commonly caused 

by the YIG-Tuned Oscillator Assembly A6. 

Power holes above 18 GHz are most commonly caused by the type-N RF input connector on the HP 8559A 
front panel. 

Residual FM: The primary cause of residual FM involving the first LO is the Frequency Control Assembly 

A7. 



8-54 




MODEL 8559A 



SERVICE 



TABLE 8-3. RESECTION, REPLACEABLE PARTS 



Reference 

Desianation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Alt 


r,on^> 73<>2 


R 


1 


INPUT ATirWiATf.n AMPhri.Y 


, B4PI) 


5:in6-7-H6? 


AH 




6 


1 


prSTOOrD 5006 7362, | XPHANOr RrODIPra 


20 40 (1 


5006 6362 


A4 


sanA 7312 


6 


1 


Ftar.T fllXFR AISThM Y 


n'!4O0 


5jn6-7 102 


A4 


sr.e<>> A3«2 


4 


1 


BrOTRPrP 5006 73C2, LXCHANOr RIQ^IPF^ 


2040(1 


5006 -63C2 


At» 


.'.aan? 


r 


1 


SECOND CONVERTER ASSEMBLY {Does not include A6A!I 


20-10 0 


385.59-600IT2 


A5C.H 


IM60 ^43*’. 


5 


1 


CAPArtlinP FDTMRU 8.52r OX 2t.0V CFR 


2040(1 


(116(1 543V. 


A*.C4 


fl14.1 0Q7*. 


7 


1 


PAPArilRR FDTHRtI 22Pr 1 3X '.039 HICA 


7: ';02 


666 053 OIA0-22OK 


AbCKl 


19(11 09?,! 


2 


1 


Mor<r RH sin shhottky 


2B4n (1 


I9CI 0951 


ASr»2 


!U22 0 072 


e 


2 


DTROF-WC 2.2Pr IT n3/f25 rtlN.-4.5 


0471 1 


BBinSB 




0 I22-0C72 


6 




DIODE vvr. 2.?rr 5x C3/n;v, min-*4.5 


(M'713 


PMOf.H 


A«.ri 1 


7131 0002 


c 


4 


riLirp 1 riu PAIR ^fllDFR 1IRH5 


77395 


M 7M mo 


A-irc2 


9135 0002 


Q 




FUTFR-LOU PARS SOt DFR TfPhR 


'>095 


r.l 714 OKI 


AT.r 1 3 


Vl3r. 0002 


F 




ruTm-irju parg nr;i or p- terms 


^3 395 


51 744 Olfl 


ASri.4 


9135-0002 


a 




FJLlfP-lOW PAGG SOI DFR- T1 VM*. 


!13C95 


hi 744-Oin 


ASJl 


1250 1157 




, 


CONMiCTHR-Rr GMA TEH UlD CRl f 50-Di:M 


204BD 


i;’50-l 157 


A‘, 12 


1251-1435 


9 


1 


rnNN:Rr: 500 0.1H; SHC 


2040 (1 


1250 M3V, 




1250 0691 


7 


1 


CONNJTIOR «r 'MO H Gf-L Mfit f IR 50 (•!:« 


2048(1 


i: 50-0691 


ASt.l 


91 00-2253 


A 


1 


INDUnOP Rf CH M: 0 470NH lf.X . 1 OGOX . 261 G 


204BC 


9100 2255 


AM 2 


0R55V (iOOOl 




1 


non , t.ruiND f.tiNvfnuR i.miput 


20100 


Of.hGV-BOOOl 


A51.3 


0U5S9 UO02i> 


6 


1 


CmiPl IMG LOOP , INiMlT 


2040(1 


COV.9- 00C26 


AM4 


30159-00017 


7 


2 


r.MiPl 160 1 OOP , 5 UltR 


2 0180 


08!*5.9 - 90019 


ASL5 


011559 00S17 


7 




CRUPl IMG inop. FlLTrP 


2040(1 


COG*. 9 00019 


Ai.MPl 


0RM9- 200 03 


1 


1 


r.fjVfR, OGCUIA16R nuusiNr, 


,(34(30 


oesr.9-20 0 03 


A*.(iP2 


0II55V 200112 


h 


1 


CAVl FY 81 OCX 


2C48(1 


00559 -2C002 


At.hP4 


0R5r.9 20036 


a 


1 


POCT, r.rjiPPi IMG 


20400 


005.59 -20 036 


A?5HP5 


0(1559 oooin 


6 


1 


hnilMriNG TAP, HIXER DIODf 


2R48 (1 


nor.59-oooin 


A'hPfe 


06559 20041 


7 


1 


FOARD rnvifi 


20 40 0 


00559 -20041 


Ar>Al 


CH559 60031 


9 


1 


RCCOND COyf;?RTL'.P OBCII 1 ATOW ASBrMPI Y 


2040(1 


00559 -6CC31 


AfA2 


onr.S? 6033 1 


2 


1 


SECOND CONVERTER FILTER ASSEMBLY (Not included 
when ordering A 5 Assembly) 


2B1O0 


O0S59- 60334 


A5A2C1 


nuo 2C55 


9 


1 


CAPACITOR FXD 01UF+80 20% KWVDCCER 


20 4(30 


0160 2055 


Af.ArCP 


DlRO 009R 


(1 


1 


CAPACITOR FXD 1301 F-* 20X 20VI)r TA 


5,62(39 


I59D1 07X00205? 


ASA2C3 


niBO 22IR 


6 


1 


r.APAriTOR FXD 22UIIF* ICX lOVDC TA 


5: 289 


n.CD227X9fl 1 0G2 


Af,ArQl 


1R53 0201 


9 


1 


IRANGTGKiR PNP 2N29.17A G1 10- 10 PP*'4aOHW 


04713 


2N2907A 


A^A^Q2 


1HS4- (1414 


0 


2 


TRANGIGTOP NPN ST TO 18 PT* '360MU 


20400 


inS4 0404 


A^A?Q3 


1R54 0404 


a 




1RAN’Uf.T6R NPN Gl 10 10 PD 360hU 


, R480 


1H54-0404 


A5A:?R» 


(1757 0442 


9 


1 


RF3ICT0P lOX IX .125U f TrO^-lOfl 


245,46 


F.4 1/8 TO 1C02 F 


Af.A2B2 


D757 0394 


a 


1 


RTGIGIOR 51 1 IX K5U F 1C 3* lOft 


245 46 


C4 1/0-TO-51R1 r 


Ar.A2R3 


0698 3132 


4' 


1 


RI Sir.TOR 261 IX ,125U F TC fl + -10fl 


245.46 


r.4- 1/B TC 261C-F 


Ar.A2R4 


0690 3156 


2 


3 


RTGIGIOR 14.7k IX , 1 25U F ir«3« 100 


24546 


C4 1/B-TO 1472 F 


ASA2R5 


0698 3156 


Z 




RfmCTOP 14. 7K IX .12GIJ F Tn»0*-lC0 


245,46 


C4 1/8-TO 1472-F 


Af.A;R6 


0690 3156 


z 




RFGlGTtiR 14. 7K IX .l2?>y F 1C*0* 100 


24546 


C4 l/B-TO-1472 F 


A’’.A2R7 


0698-3452 


1 


1 


RFSIGTOfl 147K IX .125U F TF-9+ IQO 


245)46 


C4 1/0-TO M73-F 


Ar.A;*RB 


0757-0199 


3 


1 


REGIGTOR 21. 5K IX .l£5U F ?C^34 lOO 


24546 


C4 1/8-T0-2152-F ’ 


A!:.A2TP1 


1251-0600 


0 


1 


CONNCCTOR-SGL FONT PIN 1 1 4 MU BSC C7 SQ 


201QO 


1251 0600 




0360-0677 


3 


3 


SPACJ R- RVT- DN .156 TNl.C , 152-IN ID 


28480 


0380^77 




0369-0002 


(i 


1 


TERHINAL-SLDR LUC PL -MTC FOR-92-5CR 


211400 


0360-000? 




0300 0573 


a 


1 


STANDOrF-NEX .625 IN-lG 10 32THD 


28480 


0380 0673 




0:i20-020? 


6 


s 


SCREW -MACH 2-56 .555-IN-LC RD-HD-SLT BRS 


28480 


06204)282 




1251 3720 


1 


4 


CONNECTOR- SGL CONT SKT .04 TN-BSC-37 RND 


2840 0 


1251 3720 




2199-0557 


7 


3 


WASHER LK INTL T NO. 10 IPS-IN-ID 


20480 


2170-0557 




2200 0103 


z 


2 


CC-REW-MACH 4-40 25 IN LG PAN 1ID P071 


20480 


2?aD-0103 




2209-0107 


6 


16 


SCREW MACH 4 40 .375 IN LC PAN-HD-P07I 


28480 


22004)107 




2200 0113 


A 


3 


SCREW MACH 4 40 625 IN LG PAN HD P071 


28480 


22004)113 




2200-01 19 


0 


7 


SCREW MACH 4 40 l-IN-LG PAN-HD-P07I 


28480 


22004)119 




2200*0156 


5 


2 


5CREW-MACH 4-40 1 -IN-LG FLAT-HD-P02I 


28480 


2200-0156 




2580-0002 


A 


1 


NUT HF.X-DBL CHAM 0-32-THD .DBS- IN IHK 


284B0 


?Seo 0002 




2740-0001 


3 


4 


NUT-HEX-DBL-CHAM 10-32-THD .109-IN THK 


28480 


27404)001 




2950-0078 


9 


1 


NUT HEX-DEC-CHAM 1 0 32-THD 067- IN THK 


28480 


2950-0078 




3039-0016 


fa 


1 


SCREW -SKT HD CAP 6 32 .5 1 N LG AlY STl 


28480 


30304)016 




3030-0220 


A 


7 


SCREW SKT HD CAP 2 56 .1(30 'IN-LG SST 300 


28480 


30304)220 




3030-0397 


6 


4 


SCRCW-SET 10-32 1-lN-LG FLAT-PT BRS 




30304)397 




3030 041S 


9 


1 


SCREW SKT HD CAP 2-56 .094 TN LG SST-300 


28480 


30304M15 




3050-0176 


1 


5 


WASHER-FL MTLC NO, 8 .IRQ IN- ID 


20480 


3050-0176 




5020-0176 


0 




INSULATOR 


28400 


5020-0176 


A6 


5CB6-7329 


7 


1 


YIG OSCILLATOR ASSEMBLY 


28480 


5986-7329 



8-55/8-56 



















Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr. 

Code 


Mfr. Part 
Number 


J2 


86290-60005 


1 


Connector Assy (Type N) 


28480 


86290-60005 


J2MP1 


1250-0914 


1 


Body: RF Connector (Type N) 


02660 


131-150 


J2MP2 


1250-0915 


1 


Contact: RF Connector (Type N) 


02660 


131-149 


J2MP3 


5040-0306 


1 


Insulator 


28480 


5040-0306 


J2MP4 


08555-20093 


1 


Center Conductor 


28480 


08555-20093 


J2MP5 


08555-20094 


1 


Body: Bulkhead 


28480 


08555-20094 


J2MP6 


2190-0104 


1 


Washer: Lock 0.439" ID 


ocra 


OBD 


J2MP7 


2950-0132 


1 


Nut: Hex 7/16-28 


OOOCf 


OBD 


J2MP8 


08761-2027 


1 


Insulator 


28480 


08761-2027 



FIGURE8-16, RF INPUT C0NNECT0RJ2 
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FIGURE8-17. INPUT ATTENUATOR ASSEMBLY A3 




FIGURE8-18. 3 dB ATTENUATOR ASSEMBLY 
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FIGURE 8-19, FIRST MIXER ASSEMBLY A4 




FIGURE 8-20. 4.8 GHz LOWPASS FILTER ASSEMBLY FL1 
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FIGURE8-21 . SECOND CONVERTER ASSEMBLY A5, COMPONENT LOCATIONS (2 OF 2) 



8^1 





SERVICE 



MODEL8559A 



YTO SHIELD COVER 
7100-1273 





YIG ASSEMBLY INSULATOR 

YIG-TUNED OSCILLATOR ASSEMBLY A6 08559-00041 



SPACER PLATE WITH HEAT SINK COMPOUND YTO SHIELD CAN 

08559-00039 7100-1272 

LOCATED ON INSIDE OF CAN) 
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FIGURE8-23, RESECTION, BLOCK DIAGRAM 
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FIGURE 8-24. RF SECTION, COMPONENT LOCATIONS 
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SERIAL PREFIX: 2347A 



NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED, 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE OESIGNATOR. 

2. UNLESS OTHERWISE INOICATED: 
RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS {^F) 
INDUCTANCE IN MICROHENRIES (^H) 

3. FL1 IS A LOW-PASS FILTER CONTAINED 
WITHIN A SEMI-RIGID COAX CABLE. 
DO NOT BEND! 

4. CR2 AND CR3 ARE LOCATED INSIDE 
RESONANT CAVITY AND CHANGE THE 
ELECTRICAL SIZE OF THE CAVITY AS 
BIAS VOLTAGE TO THEM CHANGES 
THEIR CAPACITANCE. THIS EFFEC- 
TIVE CHANGE IN CAVITY SIZE 
CHANGES LO FREQUENCY. 

5. LO POWER, WHEN MEASURED AT THE 
RF INPUT, IS TYPICALLY -8 dBm±3 dB. 
(SET THE INSTRUMENT SPAN TO ZERO, 
THE INPUT ATTEN TO 0.) 

6. POWER LEVELS ARE MEASURED WITH 
0 dBm AT THE RF INPUT. (SET THE IN- 
STRUMENT SPAN TO ZERO, THE RESO- 
LUTION BW TO 3 MHz, AND THE INPUT 
ATTEN TO 10 dB WHEN MAKING THESE 
MEASUREMENTS.) 



7. MNEMONIC TABLE 



MNEMONICS 


DESCRIPTION 


YTV 


YIG TUNE VOLTAGE 


YOR+ 

YOR- 


1 YTO MAIN COIL SIGNAL 


YFM+ 

YFM- 


1 YTO FM COIL SIGNAL 


VAR 


VARACTOR BIAS 



8. THE VOLTAGE AT THIS TEST POINT 
IS TYPICALLY GREATER WITH ALT 
IF OFF. 



A3, A4, A5, A6 



FIGURE 8-25. RF SECTION, SCHEMATIC DIAGRAM 
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FREQUENCY CONTROL ASSEMBLY A7, CIRCUIT DESCRIPTION 



The Frequency Control Assembly A7 drives the YIG-Tuned Oscillator Assembly A6 and provides the regulated 
+ 14.5V and - lOV supplies to the First Mixer Assembly A4, the Second Converter Assembly A5, and the 
Marker Assembly A8. Inputs to the Frequency Control Assembly A7 consist of the tuning voltage and the band 
information from the Front Switch Assembly A2, as well as the attenuated sweep from the Marker Assembly 
A8. The tuning voltage is routed to the Marker Assembly A8 while the sweep plus tune (S + T) voltage goes to 
the Step Gain Assembly A12 and Vertical Driver/Blanking Assembly A15. The YIG Tune Voltage (YTV) is 
applied to the biasing circuitry of the YIG-Tuned Oscillator Assembly A6. 



Tune/Full Span Voltage (B) 

Coarse and fine tune voltages from the front panel are summed and buffered by U12 and resistors R77, R78, 
and R79. This summed voltage is routed to the YTO Main Coil Tune Driver through Q13. It is also routed to the 
Marker Assembly A8 to be conditioned for the Digital Panel Meter Assembly A1 . Resistors R64 and R65 divide 
the - lOV supply to develop - 5V at the noninverting input of Ull, which buffers the voltage for use as the 
mid-band tune voltage required for full sweep operation. 

With the selection of full sweep operation, PI -41 (FS9) goes to +15V and Qll turns off. Without current 
flowing in R90, QIO is off. This allows Q9 to turn on because QIO no longer supplies the positive gate-source 
voltage that holds Q9 off. At the same time, Q12 turns on, shutting Q13 off. This routes the - 5V supplied by 
Ull to the YTO Main Coil Tune Driver tuning the YTO to mid-band. When full band is not selected, Pl-41 
(FS9) is close to ground potential due to A8CR19, A8R91, and A8R92, on the Marker Assembly A8 (block B). 
This results in QIO turning on, holding Q9 off. Transistor A12 is now turned off, removing the pinch-off 
voltage on Q13. The tune voltage from the front panel now adjusts the YTO center frequency. 



YTO Main Coil Tune Driver (D) 

Operational amplifier UlO and resistors R61, R62, R72, R76, R80, and R82 sum and offset the applied tuning 
and sweep voltages and convert them to the current required to tune the YTO. The current is set by the voltage 
across R48 and the 6 GHz adjustment R47. Shaping of the voltage-to-current function is necessary to maintain 
the linearity of the YTO sweep. This shaping is accomplished by using CRS, in conjunction with R59* and 
R60*, to establish two break points in the sweep ramp. MOSFET Q8 adds current drive capacity to the output 
of UlO. Offset and buffering of the sweep plus tune voltage takes place in U9. It supplies the sweep plus tune 
voltage to the limit comparator on the Vertical Driver/Blanking Assembly A15 and to the first converter band 
tilt circuit on the Step Gain Assembly A12. Operational amplifier U9b supplies the YIG Tune Voltage (YTV) at 
IV per GHz to the biasing circuitry of the YTO. This adjusts the YTO, controlling its harmonic output. Delay 
compensation for main coil sweeps is provided by C12* and R58. 



FM/Main Coil Sweep Switch (A) 

Quad switch U15 routes the attenuated sweep ramp to the YTO Main Coil Tune Driver or to the YTO FM Coil 
Driver while grounding the unused inputs. Transistor Q16 provides level shift for the switch drive and is con- 
trolled by the FREQ SPAN/DIV control. 



YTO FM Coil Driver (G) 

The YTO FM Coil Driver sweeps the YTO in spanwidths of 1 MHz per division and narrower. Operational 
amplifier U13 inverts the sweep voltage and drives the push-pull current driver comprising Q14 and Q15. 
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Resistor R92 is an adjustable current limiter that makes possible sweep width adjustment by changing the gain 
of the stage. Delay compensation for FM coil swept spans is provided by U14, C14, R96*, and potentiometer 
R83, the delay compensation adjustment. 



YTO Main Coil Fixed Driver (F) 

This driver supplies current to the YTO main coil to set the start frequency of the first LO (YIG-Tuned Oscilla- 
tor Assembly A6) at approximately 3 GHz. Resistor R8 adjusts this frequency by changing the reference voltage 
at U3 and, therefore, the drive to Q5. MOSFET Q5 buffers the operational amplifier's output and supplies 
current drive to the YTO main coil. 



Alternate I F Driver (YTO) (C) 

A voltage divider, R18 and R19, form a nominal + 5V source that supplies U7 and establishes pull-up voltages 
on the H2, H3, and PM lines. When alternate IF is selected, current to the YTO main coil changes, shifting the 
sweep-center frequencies by ± 15 MHz/N, where N is the harmonic number associated with the selected band. 
Four-to-ten-line decoder U4 decodes front panel band information and activates the appropriate section of U1 . 
This selects the resistor that is paralleled with R9 in the YTO Main Coil Fixed Driver. Altering the effective 
resistance of R9 changes the current drive to the YTO main coil by changing the gain of the YTO Main Coil 
Driver circuit. 



YTO Main Coil Filter (E) 

When FM coil spans (<1 MHz/div) are selected, A16Q1 connects A16C22 (both located on the motherboard) 
across the main coil of the YTO to filter noise and line related signals. During wide spans (>1 MHz/div), the 
charge on A16C22 is maintained by U5, Ql, Q3, and associated circuitry. Diodes CR3 and VRl protect the 
filter from excessive back EMF (electromotive force) generated by the YTO. 



Voltage Regulators (H) (I) (K) 

Precision, temperature compensated, zener diode VR2 provides the reference for the voltage regulators. The 
output of the + 14.5V supply is fed back through R39 to bias VR2, while VR3 ensures that VR2 initially turns 
on. Transistor Q4 is a series pass element driven by U6 and Q5, while R35, R40, and R41 sample the output 
voltage and provide adjustment. 

The - 12V supply tracks the + 14.5V supply and consists of a pass element, Ql, driven by U8. 

The - lOV regulator supplies the voltage to the TUNING control, and is heavily filtered by C3 and R33. 
Transistor Q6 is the series pass element driven by U7 and resistor R29 adjusts the output voltage level. 



FREQUENCY CONTROL ASSEMBLY A7, TROUBLESHOOTING 

The Frequency Control Assembly A7 is the principal cause of excessive residual FM of the YIG-Tuned Oscilla- 
tor's output. The following are a series of tests to help isolate the source of FM to a function block on the 
Frequency Control Assembly. Components most likely to be the source of the FM in each block are also listed. 
Be sure to check the following power supply voltages, for correct level and excessive ripple, before proceeding: 
the + 14.5V Regulator (block H), the - lOV Regulator (block I), the - 12V Regulator (block K), and the + 15V 
and - 12.6V Power Supplies (block J). 
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RESIDUAL FM TROUBLESHOOTING FLOWCHART ANNOTATION 



CAUTION i 



In the next steps, edge connector contacts on the circuit board are taped 
over to isolate portions of the circuit. After completing a step where taping 
is necessary, remove the tape and clean the circuit board edge contacts 
with an 80120 solution of isopropyl alcohol and water before continuing to 
the next step. Refer to PRINTED CIRCUIT BOARD EDGE CONNECTOR 
CONTACT CLEANING at the beginning of this section for a detailed descrip- 
tion of the cleaning procedure. Care should also be taken whenever 
instructed to unsolder components during the test. 

Set H P 8559A controls as follows: 



FREQUENCY BAND GHz 01-3 

TUNING 010 GHz 

FREQ SPAN/DIV 0 

RESOLUTIONBW 300 kHz 

INPUTATTEN OdB 

REFERENCE LEVEL -lOdB 

REFLEVELFINE 0 

Amplitude Scale lOdB/DIV 

SWEEP TIME/DIV AUTO 

SWEEP TRIGGER SINGLE 

VIDEOFILTER OFF 

BLCLIP OFF 

SIGIDENT OFF 

ALTIF OFF 



NOTE 

Use the Residual FM Troubleshooting Flowchart to guide you through the 
test. Refer to this annotation as indicated by the steps in the flowchart. 

a. To observe the first LO, connect a second spectrum analyzer to the HP 8559A RF input (a significant 
fraction of the first LO power is coupled to the RF input by the First Mixer Assembly A4). When mea- 
sured in this manner, the first LO power should be - 8 dBm 1 3 dBm at about 3 GHz for the listed control 
settings. This setup is used to observe the first LO in all of the following tests. 

b. Begin by isolating the YTO Main Coil Tune Driver from the remainder of the frequency control circuit. 
This is accomplished by taping over Pl-3 on the circuit board edge-connector contacts. 

c. If the residual FM is unchanged, assume that the YTO Main Coil Tune Driver and the circuits feeding it are 
not the source of FM. The next step is to isolate the YTO FM Coil Driver from the circuit by taping over 
PI-15 and Pl-37. 

d. If the residual FM is unchanged, assume that the YTO FM Coil Driver is not the source. Proceed by 
placing a short across CL This isolates the YTO Main Coil Fixed Driver from the circuit. Since the YTO 
Main Coil Fixed Driver supplies the majority of the YTO operating current, the YTO will not operate 
when the YTO Main Coil Fixed Driver is isolated from the circuit. To compensate for this, it is necessary 
to increase the current supplied by the YTO Main Coil Tune Driver. Adjust the TUNING control of the 
HP 8559A under test for a frequency display of 3 GHz; this supplies enough current from the YTO Main 
Coil Tune Driver to allow the YTO to oscillate at about 3 GHz. 
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e. If the residual FM is unchanged, assume that the YTO Main Coil Fixed Driver is not its source. Retune the 
HP 8559A to minimum, .010 GHz. Isolate the YTO Main Coil Filter from the circuit hy mounting the 
Frequency Control Assembly A7 on an extender hoard and taping over Pl-19, Pl-20, Pl-25, while short- 
ing Pl-2to Pl-19. 

f . If the residual FM is unchanged, the prohahle source is the YIG-Tuned Oscillator Assembly A6. 

g. If isolating the YTO Main Coil Tune Driver from the frequency control circuit eliminates the residual FM, 
proceed to further isolate the source by shorting the sweep from block A to ground. This is best accom- 
plished by shorting the input side of R80 to the ground side of R63. Use a short jumper to prevent the 
induction of line frequency noise into the circuit. 

h. If the residual FM is eliminated, the source is probably the FM/Main Coil Sweep Switch. The most 
common failure is U15. 

i. If residual FM is present after shorting the input sweep, remove the jumper and substitute a battery for the 
tune voltage. Do this by carefully unsoldering the input side of R82 and inserting a battery (5V to lOV) 
between the free end of R82 (the “ - ” terminal) and the grounded end of R63 (the “ + ” terminal). Use the 
shortest possible leads to prevent line frequency noise pickup. 

j. If residual FM is unchanged, the probable source is the YTO Main Coil Tune Driver. The most common 
failures are: UlO, R72, R76, R61, R80, R63, and R62, in that order. 

k. In this step, the - lOV regulator is replaced with a battery. Replace R82 and tape over Pl-5. Attach the 
negative (- ) battery lead to pin 3 of U12; attach the positive ( -i- ) lead to the grounded end of R63. If the 
residual FM is eliminated, the probable source is the Tune/Full Span Voltage (block B). If the residual FM 
is unchanged, remove the battery and the tape. Tune the FINE TUNE control to minimum, remover the 
(945) wire from the COARSE TUNE control (A2R1), and attach the battery's negative (- ) lead to the 
COARSE TUNE control in place of the (945) wire. Attach the positive ( + ) battery lead to the ground side 
of R63. This test is necessary to eliminate the TUNING control as a source of residual FM. 

l. If using the battery in place of the - lOV regulator eliminates residual FM, the - lOV regulator is the 
probable source. All of the regulator parts can cause instability; however, the most common failures are: 
U7, R30, R33, R32, C3, R29, and VR2 (block H), in that order. Also, verify that all supplies are properly 
adjusted. 

m. If the Tune/Full Span Voltage (block B) is the probable source of the FM, the most common failures are 
U12andQ13. 

n. If isolating the YTO FM Coil Driver eliminates the residual FM, short the incoming sweep to ground. 
Install a jumper between the input side of R97 and the ground side of R95. Use the shortest possible lead 
to minimize line frequency noise pickup. 

o. If the residual FM is unchanged, the source is probably the YTO FM Coil Driver. The most common 
failures are U13 and U14. 

p. If the residual FM is eliminated, the source is probably the FM/Main Coil Sweep Switch. The most 
common failure is U15. If the residual FM is unchanged, short TPS to ground. If this eliminates the 
residual FM, the source is probably on the Marker Assembly A8. 

q. If isolating the YTO Main Coil Fixed Driver eliminates the residual FM, it is probably the source of the 
FM. The most common failures are: U2, Cl, Rl, and R2, in that order. 

r. If removing the YTO Main Coil Filter from the circuit eliminates residual FM, it is probably the source of 
the FM. The most common failure is Q5. If the FM is not eliminated, the most common failures are 

A16Q1 and A16C22. 
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TABLE 84. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (1 OF 3) 
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HP Part 
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A7R3e 


3757 94rn 


1 


1 


arr.iMfiR i.6?k ix .i?5u r TC»n« no 


?1'.46 


C4 1/8 TO- 1621 F 


A7R39 


0757-0424 


7 


1 


Rrstr.roR i.ii« ix .i?5y r Tr«-oi icc 


24M6 


S4 I/O 10 111.1 -F 


A7R40 


9011 3953 


0 


1 


Br5TM(iR 3.16K ix .ir5W ri.y ic--o« n 


2P919 


111 1/8 n 3161 r 


A7R«! 


2100-3123 


0 


1 


RFOrr.TnR TRHP 50C lOX C liTOr-ATi.l I7-1RN 


e?i 1 1 


431V, 01 


A7R12 


3670 636? 


n 




prsTFsTfiR IK .IX .i;-5u r ?5 


20480 


3698* 6362 


AVR43 


0/.9Q- 6360 


6 




PCSir.TOR lOh .IX .1?5W F Tr=0l-2S 


?fM86 


0698 6360 


A7R44 


9757 04«4 


1 


1 


prr.iMfiR i?.iK IX r it-'0»-ioo 


21546 


T4 I/O TO-1212* r 


A7R4S 


0757-1141? 


9 




Pfsif.rnP lOK IX .i?5M r ic 0<-i0fl 


24M6 


C4 I/O TO 1002 F 


A7R46 


9757 930? 


6 




0mr.T6P 16,2 IX ,125M F tR-'3l-100 


19701 


nr4r.i/o to 16R? r 


A7R47 


2100 1751 


8 


t 


prr.ir.Trip tphp ?o 5x wu stnr ad.i i tpn 


?Dino 


2100 1751 


A7R40 


9011 -3472 


t 


1 


prr>T5ifR 133 IX i?w Pu ? 


rn4oo 


31111 3492 


A7R49 


0757 -0?80 


3 


? 


Pisir.TOP IP IX .i?5U F in r« loc 


24M6 


F4 1/8-TO-lCr.l F 


A7R*iD 


9757 041? 


9 




Pr0T51OR lOK IX .U5U F TC 3^ IPO 


?4S46 


C4 1 /a T3 no? F 


A7R51 


0698-3116 


0 


1 


prsir.inp 17. o> ix .125W r Tr^oi-ico 


24516 


04 1/8 TO 17H? F 


A7R?? 


9757 0317 


7 


1 


Rr^inii.R 1.31K IX .i;.5M r ic»a« no 


24546 


C4 1/B TO-1331-r 


A7RS3 


0698 3160 


8 


? 


Rir.inTnP 31 , 6k ix .i?sa r TC-ot -ioo 


24516 


C4 1/O-TO 3162 F 


A7Rf.4 


0757 044? 


9 




Rrr.TMf‘R lOK IX .12514 r ir . 04 -130 


21M6 


C4 1/8 TO-1002 F 


A7R55 


0698 *0085 


0 


? 


prnir.rop 2.6IK ix .i?5u r th-^o* no 


24516 


F4 1/8 TO .'»611 F 


A7RS& 


0757 04?1 


4 


1 


Pcn(r.if.R n;fj ix .i:*5u r Tr.»ro» lao 


24516 


C4 1/3T0-B25W F 


A7H57 


6757-0 442 


9 




prsir.rnp iok ix .t?5a r ir-o^-iao 


24r.l6 


F4 1/8 TO tnr.2 F 


A7R‘U 


9757 9?79 


n 


1 


pminiriR 3.1/K ix .i25wr Tn=o» no 


24546 


C4 1/8-10 3161-F 


A7H59* 


D757* 0459 


8 


1 


prniniop 56. ?« ix .i?5u r in>o« 100 


24516 


F4 1/0 TO 5622 -F 


A7R63* 


0678* 3454 


3 


1 


prnTRiriR ?ir.K ix .i?5u r ic-o< no 


21546 


C4 1/0 Tft-2153 r 


A7R61 


6699*0963 


3 




pfstr.mp lOK .IX .iu f Tn^c»'in 


28480 


C6V? -0903 


A7R<.? 


9690 3456 


s 


p 


prci5U'p z\i7K IX .i25a r TC"0« no 


24546 


ri 1/0 10-2873 r 


A7R63 


(1698- 3456 


5 




pFuinrnP ?b7k ix .i? 5W r n>6* ico 


24M6 


C4 l/0*TC-2n73 F 


A7R64 


3757- 0442 


9 




RtGISViR lOK IX ,ir5U F 1C-S« 100 


24546 


C4 1/8- TO 100? r 


AVRbS 


0 757* 041? 


9 




prsiniop lOF IX .i?5w r inio*-ioo 


24546 


C4 1/n TO ICC? F 


A7Rf.6 


3757 041? 


9 




prsimriR iok ix .i?5w r tc^o^-m 


24'.46 


C4 1/8 Til 1002 F 


A7R47 


0698-3156 


2 


1 


RtsjGrnP 14. 7K IX .now f tc>o« no 


24516 


r.4 1/8 TO 1472 F 


A7R68 


3670* 3450 


9 




flrr,TMI.R 4?.2K IX i?5wr IC'O^-nO 


21546 


C4 t/B TO-422? F 


A7R69 


0 757-044? 


9 




Rfsimop lOK IX .i?sa r Tr.-=o*-ioo 


24516 


T4 1/8-TO 1002 f 


A7R70 


0670 0905 


0 




RFRimriR ?.61K IX .l?5U F TC-0»-130 


24?.46 


Cl 1/8 T 0-2611 F 


A7R71 


0699- 344? 


9 


j* 


RFSirrOP 237 IX .l?5W F TF>-04-1CC 


241.16 


F4 I/O TO 237R F 


A7R77 


0699-9903 


3 




prr.i5if>R UK .IX .lu F in:-:84 io 


20400 


0699 3903 


A7R73 


0757-044? 


9 




RfSiniBR ICK IX .l?ftU F ir-c«-ioo 


24546 


E4 i/e-To-tcr.? F 


A7R74 


9757 044? 


9 




RFnT5ir*R lOK IX .125U F t(!~0* lOO 


24546 


C4 1/0 TO-lOO? F 


A7H75 


?109-?85l 


9 




PFBISTnp TPHP ?K 10X Mtf SIDE ADJ 2C FPN 


02660 


38102-202 


A7R7fc 


0697-0993 


3 




PCsir.ir>R IOK .IX .lu f ic-3*-n 


20400 


36V9-0903 


A7R77 


0698-3261 


9 


4 


RFSI510P 464K IX .1?5W F TF.-O* 100 


2R4O0 


0698 3?60 


A7R70 


067(1 3160 


0 




prr.ir.ifjR 31.6 k ix .i?5m f Tr^^^oi lao 


21546 


24 1/G-T8-316? F 


A7R79 


0757-0?fl0 


3 




RFStr.lOP IK IX ,1?5U F TC-0»-100 


24516 


C4 1/8-Tfl- tool -F 


A7RRD 


0679 0703 


3 




RFSISTOR 13K .IX IU F lC-04 10 


201(10 


0699- 0903 


A7R81 


?106-3053 


5 


1 


RFSI5T0R TRMP 20 20X C SIDF-ADJ 17 TRN 


021 1 1 


432200 


A7RP? 


0690- 344? 


9 




RFSISTOR ?.37 IX .125U F IF 0«-100 


24546 


r.4 1/B- T0-237R-F 


A7R83 


2106-3054 


6 


1 


RESISTOR TRHP 50K 16X C STDF ADJ 17 TPN 


02111 


43PS03 


A7RD4 


0757 0465 


6 




RFStMf*R lOOK IX ,125g F IC-rO^-lOO 


2 1546 


C4 1/H- T0-1003-F 


AVRBS 


0757-0465 


6 




RFSISTOR 10QK IX 125U F Tr.»0*-100 


24546 


E4 l/e-T0-t0O3 F 


A7RB6 


0690 3?6Q 


9 




RFSISTOR 464K IX .125U F TC'-O^-lOO 


2R4O0 


0698- 3260 


A7RB7 


0757-0465 


6 




RFSISTOR toon IX .125UF TC^Ol-100 


24546 


C4 1/B-TO 1003-F 


A7RR0 


0698 3?60 


9 




RFSISTCfR 464K IX 1?5U F TC-04-100 


20480 


0698 3260 


A7RB9 


0757-0438 


3 




RFSISTOR 5.11K IX .12SW F TC-0«-IOO 


24546 


C4 1/0 TO -5111-F 


A7R90 


0757 0465 


6 




RFSISiriR lOBK IX .1?5U F TC>0»-100 


24546 


C4 1/8-TO-1003 r 


A7R91 


0698 3?60 


9 




RFSISTOR 464K IX .125U F TC»6*-100 


20400 


0698-3260 


A7R92 


21 00- 1756 


1 


1 


RtSISlUR TRnR 200 5X UU SIDE ADJ 1-TRN 


28480 


2100-1756 


A7R93 


0 698-3622 


7 


1 


RFSISTOR 120 5X 2U HO TCeO«-200 


20480 


0698 3623 


A7R94 


0670 -7212 


9 


1 


RESISTOR too IX . 05U F TC»D*-1B0 


24546 


C3-1/O-TO-100R-F 


A7R95 


0757-0296 


5 


4 


RFSISTOR 6.19K IX .125U F TC»0*-100 


19701 


HF4C1/8 TO 6191-F 


A7R96* 


0757-0462 


3 


1 


RESISTOR 75K IX .l?5U F ?r*6*'130 


24546 


C4 1/e-TO 750? r 


A7R97 


0757-0290 


5 




RFSISTOR 6.19K IX .125U F TC»8*-100 


19701 


Hr4Cl/8-Ti 6171-F 


A7R9Q 


0757* 0401 


0 


1 


RESISTOR too IX .125U F ICoO^-lOO 


24546 


C4- 1/3-T0-101 F 


A7R99 


0757-0291 


5 




RF.SISTOR 6.19K 1X .125U F TC«0»100 


19701 


HF4C1/0-TO-6191-F 


A7R109 


0757- 0299 


5 




RFSISTOR 6.19K IX .125U F TC*=0«-100 


19701 


HF4C1/8-T0-6191 F 


A7R101 


0757-0465 


6 




RFSISTOR IQOK IX .125U F Tr.»0^-100 


24546 


C4 1/8-TO 1003-F 


A7R1 02 


0698-3428 


1 


2 


RFSISTOR 14.7 IX .125U F TC*0*-n0 


038BQ 


PHC55-1/8-T0' 14R7-F 


A7R103 


0698-3428 


1 




RESISTOR 14.7 IX .125U F TC«0«-160 


03088 


PHE55-I/8-T0 1487-F 


A7R104 


0757-0442 


9 




RESISTOR IOK IX .125U F TC«0«-100 


24546 


C4-1/8-TO-1002-F 


A7R105 


0698-3157 


3 


1 


RESISTOR 19. 6K IX .125U F TC>0*-100 


24546 


C4- 1/8-T0-1962-F 


A7R106a 


0698-3450 


9 


3 


RESISTOR 42. ?K IX .125U F TC«0«-I00 


24546 


C4 1/0-TO-4222-F 



8-74 
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TABLE 8-4. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (30F 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7W 1 .17 ■ 


.r,:<7 a-i/.% 


6 


r; 


srt'.ir.K.R 1 .UK \x r i»: a* iia 


Pl'46 


C4 l/B T3 1033-r 


t\ / rPi 


OACe 


0 


IP 


rnNNi mow sgi cont pin i,i4 hm Br.c S7 so 


pnooo 


12 •) ObOfI 


A71I*? 


i:ti 1 n^»oo 


9 




( CNNt ciri«- rnNT pin i,i4 hm Bf;c s? cq 


: 0483 


1251 -0600 


A7TP3 


OAOG 


0 




roNNi-irrow -SOI coni pin i.i4 hm psc r-7 sq 


r>n40Q 


12SI -06cn 




K'M .i/.an 


9 




coMjrciriw ',01 roNT pin i,i4 hM Br,r; '-r/ !/0 


; P4nn 


1251-0600 


A7 rps 




0 




r.ONNl PTOP SOI nONl PIN 1.14 MM SO 


?.I400 


1HM Oban 


AVIP6 


I PM oAao 


0 




(.ONNfrU'R C.M TINT PIN 1.1-1 r.H ^••.C M f.q 


rnioo 


K-r.i-.'iboo 


AVTP7 


U'M- Of.ftO 


0 




coNwri'TOP SSI roM ptn 1.14 mm use C7 so 


PfUOO 


IPSI ObCO 


AVMMl 


i;-M 3A3ft 


• 




cfiNNmi.R r.t;i ifwi pin i.i4 mh hzc ui so 


; H48n 


i;fji-06i>o 


A7IP? 


iUi«n 


El 




roNNi.rroR set roM pin i.ia hm use c/ so 


PR40Q 


1251 0600 


AV 1 P J :» 


r.'f.l -060 3 


• 




r.fiNNir;16R r-M f.liNT PIN 1.14 MH hr.C S/ SO 


i 0483 


i;'51-0600 


AVIPU 


i;>si (I60C 


0 




ro.NNic:niv sni rn.Nr pin i.m hm-usc sq 


20400 


122.1 -0600 


A7riM;* 


i;*M 063 3 


9 




r.CNNfrif'R r.M lcnt pin 1.14 hh hnc sz so 


PH403 


1251 0630 


P7tll 


IRMH no?.t 




1 


TRAN.lISTflR ARRAY 16 PIN PI Oft DIP 


11 r.ns 


CAlOOie 


AVIO 


Mfia P314 


3 


4 


fC 9".C mr.PAnP 


20483 


f.ino 2314 


A/U3 


mu 


8 


1 


n; RfS iG r.TP47.(ik o.m x f. 


Cl 121 


21 0C473 


AVtM 


in?a 1SP6 


8 


1 


ir Df.bR t hen k d in urr 4 in-io-i in:. 


0471 1 


MCMOPnUCL 


A7IJ5 


1ilP6- Q4SB 


f. 


1 


ir. nt* AMP TO 9V PKO 


27 P.1 4 


1 225*. H 


AV116 


n7m 


7 


1 


ic: i*p AMP 1 6u Nnv.c 0 dip r pkh 


S296.1 


XRr.534ACN 


AVU7 


MO# ,'M14 


0 




ir. O'/; MinPAMp 


284011 


51PR 2.314 


A/t'W 


i:»?6 au;* 


4) 


1 


in HP AMP 1 l.w MAS H IMPD 10 79 ?KC, 


2731-1 


1 M312M 


AVtl9 


1V126- ocvr 


3 


1 


1C OP AMP CP miAl TO -99 PMi 


20401 


1026-0092 


AVtJt n 


MOD Pit 4 


■1 




tr. %'.r. MUtPAMP 


28480 


r.180 2.T14 


A7in 1 


10^6 010;' 


<> 




ir nr amp low ihas m impd in -99 pur. 


27014 


LM.T12H 


A7mr 


!!.tno P114 


A 




IC asr. MiWAhP 


C«l40a 


M80- ,^T14 


A7U13 


1M26- n <71 




1 


IC OP AMP inu-MAS H IMPD TO 99 PkO 


27014 


1 1 22., Ml 


A7UM 


1 . 1 P 6 a tup 


6 




tC tP AMP icy MAS M ThPO TO 99 PKG 


27314 


LNurn 


AVU15 


lfl26“ 0417 


t, 


1 


IC SUITCH ANl r. OUAD 16 -DTP C PkC 


27C14 


1 r 113330 


A7V«l 


I73P or.79 


1 


1 


DiriDr 7NR 5.1V ‘.X po^iu la-iauA 


28483 


1932-0579 


A7VR2 


1702-062?. 


0 


1 


DIODf ZNR 1N0P9 6 . ?V 5X DO 7 PD».?r.W 


C4713 


1N!1.'»9 


A7VRJ 


173? 1171 


1 




DiriDf 7NR 11. IV f.5t DO .15 P0- .4U 


2-0480 


1902 .3193 










A7 MlSni 1 LANl.nUS PARTS 








OTPO ai:o 


7 


4 


SfRrU MAr.ll ?-56 IN ,G PAN MD P071 


28480 


05200128 




0610-0001 




4 


NUT-HrX -DBl -CHAM ? 56 THD ,06;;' IN-Tltl< 


28480 


06100001 




IPOO OlVl 


f. 


1 


INSHI AT r.iR- XSl R OAP- C,1 


:fl480 


120J 3173 




i;*o5-oov?i 


0 


3 


HFAT SINK SSL T0-5/T0-39 CS 


1C 161 


3225D 




ri70 OOM 


B 


4 


WALHFR-LK TNTL T NO. 2 .nf)7-lN-TI) 


28483 


2190-0014 




?;»oo-oi 07 


a 


1 


ni RCW MACH 4 40 375 IN LC PAN HD PO/l 


28480 


22000107 



8 - 75 / 8-76 
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FIGURE 827. FREQUENCYCONTROL ASSEMBLY A7, BLOCK DIAGRAM 
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FREQUENCY CONTROL ASSEMBLY 
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FIGURE8-28. FREQUENCY CONTROL ASSEMBLY A7, COMPONENT LOCATIONS 
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A7 FREQUENCY CONTROL ASSEMBLY 
0855&60077 (1 OF 2) 





SIGNAL 


TO/FROM 


B2SS9I 


1 


GNO 


AI6 


MM 


23 


S*T 


A12 A1& 




2 


YOR- 


RSI 




24 


YOR^ 


■b 


o 


3 


YOfl- 




o 


25 


YC* 


H| 




R 


FINE 


R2 


o 


m 


TUNE 


(FINE) 


R 


CTUNE 


Rl 

(COARSE) 


o 


B 


H3 




9 


R 


-lOV 


Rl 

(COARSE) 


MM 


B 


YTV 


A6 




n 








m 


GNO 










bb 












9 








31 






B 


10 




A6. A8. A9 




32 




Afi . AS 


El 


R 


6ND 


A1« 


MM 


B 


-lOV 


A4. AS 


Bfl 


□ 








a 


im 




B 


13 








35 


D 




B 


D 








B 


Bil 


AI6 


B 


i 


YFM- 




B 


16 








36 








17 








39 


m 


AS 




16 








40 


m 


A2 




19 


FM filter 


AISC22 


EB 


41 


FS9 


A2 


Eb 


20 


FM FILTER 




mm 


42 


NC 




BB 


21 


NC 






43 


ALT IF 


A2 


B 


22 


GNO 


A1C 


KB 


44 


FS6 


A2 


El 






0-I2V REGULATOR 




• I2V 



SERIAL PREFIX; 2347A 
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NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED, 
PREFIX ABBREVIATION WITH ASSEM- 

I BLY NUMBER FOR COMPLETE REFER- 
I ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (^2) 
CAPACITANCE IN MICROFARADS (^F) 
INDUCTANCE IN MICROHENRIES (/jH) 

3. • INDICATES FACTORY SELECTED 
COMPONENT. VALUE SHOWN IS TYP- 
ICAL. 

4. THE PULL-UP RESISTOR FOR ALT IF 
LINE IS LOCATED ON MARKER ASSEM- 
BLY A8. 



5. MNEMONIC TABLE 



5. TRANSISTOR PIN 
(BOTTOM VIEW): 



CONFIGURATIONS 



ti 



01, Q2. 03, 
08, 09. 013, 
A1601 



< V I 



MNEMONIC 


DEFINITION 


ALT IF 




ALTERNATE IF (LOW= 
ALTIF=3.0025 GHz) 


ATTEN SWP 


ATTENUATED SWEEP 
VOLTAGE 


CTUNE 




COARSE FREQUENCY 
TUNE 


FINETUNE 


FINE FREQUENCY 
TUNE 


FSB 




SELECTS YTO 
FM OR MAIN COIL 
(+15V-FM COIL) 


FS9 




SELECTS FULL SPAN 
OR PER DIVISION. 
(+15V=FULLSPAN) 


H2 




SECOND HARMONIC 
BAND (LOW=TRUE) 


H3 




THIRD HARMONIC 
BAND (LOW=TRUE) 


PM 




SELECTS PLUS OR 
MINUS HARMONIC 
CONVERSION 


S+T 




SWEEP+TUNE VOLTAGE 


TUNE 




FREQUENCY TUNE 
VOLTAGE 


YC+ 




YTO MAIN COIL FILTER 


YDR+ 




YTO MAIN 


YOR- 




COIL SIGNAL 


YFM+ 

YFM- 




YTO FM COIL SIGNAL 


YTO SWP 


YTO SWEEP VOLTAGE 


YDF- 




YIG MAIN COIL 
FIXED DRIVER 


YDT- 




YIG MAIN COIL 
TUNE DRIVER 


YTV 




YIG TUNE VOLTAGE 



A7 



SERIAL PREFIX: 2347A 



FIGURE 8-29. FREQUENCY CONTROL ASSEMBLY A7, SCHEMATIC DIAGRAM (2 OF 2) 
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MARKER ASSEMBLY A8, CIRCUIT DESCRIPTION 

The Marker Assembly A8 comprises the Marker Generator, the DPM and Second LO Drivers, the ALT IF and 
SIG IDENT circuits, the Auto Scan Time Drivers, and the Scan Attenuators. 

Marker Generator (F) 

The Marker Generator is basically a zero voltage detector. The four summed resistor voltages at pin 5 of U14 
equal W only when the sweep voltage and the tune voltage correspond to the same frequency. The marker is 
then displayed at that frequency. If the input of U14b (pin 5) is at OV, the outputs (pins 7 and 1) should be at OV. 
The anodes of CR7 and CRIO should therefore be at OJ also. Resistor R45 pulls their cathodes down to about 
— 0.5V. This turns on U6c, which normally has its emitter held to about +0.7V (+ 1.2V in fullband). As the 
emitter voltage of U6c increases, it turns on Ql. This pulls the video shift line down, shifting the signal and 
noise at the Log Amplifier Assembly A14 about one division toward the bottom of the screen. The output of 
the Log Amplifier Assembly A14 is permitted to be pulled low by the log shift resistor (A14R1 19) at its output. 

DPM Driver (D) 

The DPM Driver is an inverting operational amplifier circuit. The appropriate combination of input, offset, 
and feedback resistors is selected by U5 for the chosen frequency band (see Ligure 8-30). Input control lines H2, 
FI3, and PM carry the encoded band information. A truth table on the schematic, Ligure 8-33, shows the levels 
of these lines during each band. 







Band 


R Input 


R Offset 


R Feedback 


1 


R64 




R66 




R67 


R68 


R60 


.3 


R70 


R7I 


R72 


4 


R7.T 


R74 


R7.S 


5 


R76 


R77 


R78 


6 


R7U 


R80 


RSI 



FIGURE 8-30, DPM DRIVERGAIN SELECTION. SIMPLIFIED DIAGRAM 
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Second LO Driver (E) 

The Second LO Driver varies the voltage applied to the varactors in the second LO cavity (A5CR2 and A5CR3). 
The upper limit of this voltage is dependent on the second LO sensitivity and varies during operation from 
about IV to between 7V and 30V An increase in the drive voltage increases the second LO frequency. The SIG 
IDENT and ALT IF buttons both change the second LO frequency. 

ALT IF. When ALT IF is not selected, TP2 is at —7.5V, setting the collector of Q2 to + 15V (±7V). When 
AFT IF is selected, TP2 goes to - 2.5V, setting the base of Q2 to about + 5V. The voltage on the collector of Q2 
varies within the range of IV to 28V as needed to drive the varactors in the Second Converter Assembly A5. The 
shift in drive voltage serves to offset the second FO to the alternate IF. 

SIG IDENT. When SIG IDENT is not selected, UlO pin 4 is low and pin 1 1 is high. This supplies a current 
through R37 and R38 to bias the second FO 1 MHz away from its minimum frequency. When SIG IDENT is 
selected, pins 4 and 1 1 both are either high or low together, depending on the sense of the PM line (PM is low 
for bands 1, 3, and 5). This either raises or lowers the frequency of the second LO 1 MHz. Resistor R39 
provides additional shift, if necessary, when ALT IF is not activated (the second FO may be less sensitive at that 
frequency). Flip-flop U3 alternates both the frequency shift and level shift on every other retrace. 

Auto Scan Time (AST) Drivers (C) 

As scan and bands change, sweep times must be changed to maintain amplitude calibration. The AST (auto 
scan time) line, which goes to the Sweep Generator/Bandwidth Control Assembly A9, varies the sweep time by 
varying the amount of current it carries. More current speeds the sweep rate, less current slows it. The current is 
controlled through a current mirror on the Marker Assembly A8, comprising U6a and U6d. The current mirror 
is a common-emitter amplifier with a current gain of - 1. Collector current changes through U6a (caused by 
U1 la, U1 lb, or Ullc turning on) are mirrored in U6d. 

Scan Attenuator (B) 

Operational amplifiers U13 and U17 are buffer amplifiers that are not directly involved in the switchable scan 
attenuation, but, if one fails, the scan becomes uncalibrated. The switching is done by Q4, Q6, and U12. For 
fundamental mixing bands 1 and 2, U12b is on, all others are off. Resistors R22 and R23 form a voltage divider 
with R24, R25, and R26. The division ratio is changed depending on whether Q4 and Q6 are on or off. For 
higher mixing modes (bands 3 through 6), U12a or U12d is switched on, picking off the sweep from a lower 
amplitude point on the voltage divider. For full span operation, U12c is enabled so that no attenuation is added 
for higher mixing modes. 



MARKER ASSEMBLY AS, TROUBLESHOOTING 



DPM Accuracy: DPM inaccuracy is often traceable to the calibrated-gain circuit in the DPM Driver (block 

D). The most common cause is the gain determining resistors associated with U15. A generalized model of U15, 
with associated resistors, is shown as Figure 8-30. Variations in the input resistors or in the feedback resistors 
will cause DPM inaccuracies throughout its range. Offset resistor variations primarily affect the low end of the 
range. When troubleshooting DPM inaccuracies, always start with the components related to the worst band. 

Marker Accuracy: The marker accuracy is dependent on the frequency accuracy of the first FO and the 

frequency accuracy of its sweep end-points (i.e., the frequencies that correspond to the ±5V extremes of the 
sweep). 

Spanwidth Accuracy: Observe the positions of the FREQ SPAN/DIV switch and how they relate to the 
spanwidth errors. The problem could be originating from either the Marker Assembly A8 or the Sweep Genera- 
tor/Bandwidth Control Assembly A9 or both. 



8«4 




MODEL8559A 



SERVICE 



Auto Scan Time (AST) Accuracy: Observe front panel switch positions to isolate the problem area. Auto 
scan time can also be affected by circuits on the Sweep Generator/Bandwidth Control Assembly A9 and the 
VIDEO FILTER control position. If the AST problem is band-related, the Marker Assembly A8 is the most 
probable cause. If the AST problem is either bandwidth- or scanwidth-related, the most probable cause is the 
Sweep Generator/Bandwidth Control Assembly A9. The greater the load on the AST line, the greater the 
current demand. The greater the current demand, the faster the sweep rate. 



Residual FM: Residual FM can originate from the Second LO Driver (block E). The most common failures 

are: R88, R87, R33, R34, U1 , U7, R37, and R38, in that order. 
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TABLE 8-5. MARKER ASSEMBLY A8, REPLACEABLE PARTS (1 OF 3) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AO 


anSS9 Afl97«> 


1 


1 


rlARKFR A5M.HM T 


piimo 


1 30559 63.175 


ARC'. 1 


0160 A08A 


8 


p 


r.APAriTOR -rxD .iir i nx scvoc cfR 


2O4R0 


nion 4004 




0163 430A 


n 




TAPArtTOR 1 KO .lur ♦ POX 53VDr. rf.R 


rrueo 


1:60-4,184 




0160-26S5 


9 


1 


CAPArtTOR-IXP .OIllP *HC .'*rX lOOVDC rfP 


28 480 


in or. 2C55 


ACCftl 


1701 0C*>0 


3 


10 


Tunw !.wnrHiNG flJv ?aa»iA ;ng cn -35 


rrusn 


1911 0050 


AffClie 


IVOI-Of-JS 


9 


3 


pioor SH SIC sru'iTTKt 


2R48I. 


I9T.1 0535 


AOrR3 


1731 aoso 


3 




Dinnr i.unnnKr. nov 203i<A :'Kr. cn 3S 


rlMBO 


1VJI 0350 


AnCRA 


1701- ocso 


3 




DfOOr GUITCHINC flC>^ 2r.DMA 2NS DO 3!. 


poAno 


lyr \ flOMi 


ACCR5 


1731- oor.o 


3 




Dioor. r.winmKr, hov pooha to '5 


LB4BU 


1711 3350 


ADCR6 


1V01-OOSI 


3 




DTOor fiUiTnuiNn anv 21-nhA 2 ns do 35 


pnAtiB 


19T! 1 0050 


AnCR7 


1701- oor>3 


3 




Dioor '.yiTciiTKn nov po5.*'a ;-ns to 


rOTBO 


I7J1-0350 


AfU'.RS 


17C1-OC50 


3 




DfODP GWtTCHlN*. BOV 200MA PUS DO 35 


ptuno 


I9ri 0050 


Ar.CR? 


1931 oaSD 


3 




Dir.tf uuuntiNr. nov pooha ; to 35 


rilABO 


17.11-n jso 


AnCRtO 


l9Cl"0C5t 


3 




Dfopr SUITCHlNt: Bf.V PCCMA PHS DO 35 


POAOC 


1701 0050 


ACrRIt 


1901 0053 


3 




Dioor '.uiUHiNr. h.iv paanA ; wr, tn 35 


MIABO 


1731 11050 


AOCRIZ 


1 VCl-OCSO 


3 




DJOtr GwiTriiiNr. ncv pooma ph5 do -35 


POASO 


IVOl 0050 


A0rR13 


1731 0059 


3 




Dioor :.MTTfniKr. n.iv pooriA to 35 


rPABO 


1701 0350 


ARCRM 


lVCl*n050 


3 




DiODf -SUrTCMTNI'. nilV 2CCHA 2N5 DO-35 


P841I0 


IVfll 0050 


AOCRtS 


1931 0053 


3 




Dioor r.uTiniiNC nov poorsA :Nr. DO- 35 


Pr483 


1«/31 -0350 


AUCR16 


1901^0050 


3 




DfOOr SMirCHINl'. BCV 2C0HA PHr. DO 35 


PTtAOO 


l?m 0050 


A0fR»7 


1731 0050 


3 




DTRor 'oWitr.tiiNi: nov POOrtA : ns to 35 


roAfia 


1731 0350 


AnilRlR 


1Vei-OC30 


3 




DTOOr SUITCMlNi: BCV POflhA ?HT, 00 35 


POAOO 


1901 0050 


AOtRI? 


1731- oor.o 


3 




Direr r.uiirmKr. nav pnariA ; ns tn 35 


; RTRD 


1731-0050 


AnrR20 


1VC1-0535 


9 




Dioor sn SIC scHarTnY 


2B4O0 


I9fil 15.75 


AOr R21 


1931 0535 


9 




Dinor SH sir, srHonxY 


rOARD 


1731-3535 


AMQ1 


inSA-OAOA 


0 


4 


IRAN'.ISTOR N:>N ST TO-10 rD^360hU 


POARO 


1854 0404 


Ar02 




0 




TRANSICTriR NPN 51 TO 10 PD 360ny 


: OABO 


I654 0404 


AriQ3 


mSA-OAQA 1 


0 




TRAN.17STOR NPN ST TO IB ri>s36QHU 


piiAao 


ICir.4 04114 


AHOA 


irjf.5 OAIA 1 


4 


,*» 


TRAN5TST0R J 157 2NA393 N fHAN D- rror 


0A7t.3 


PMA3V3 


AHQS 


IIISA-OAQA 


0 




TRAN'IISTOP NPN si to 18 nr 360HU 


pOAflQ 


1854 04C4 


ACQfe 


1055 OAIA 1 


4 




TRANSISTOR Jill rN4J93 N (JIAM D Wltr 


04713 


.'»N4373 


AMR1 


OV37-04i>S 


6 


23 


RTSISTOP TOOK IX .TP5W T TC 0* 100 


pa:. 46 


C4 1/0-TO lOfl F 


Af<R2 


3757-0A/.5 


6 




RfSISTfiR lOOK IX .1P5U r TC-=3« 100 


P4546 


C4 1/6- TO 1D3T f 


AHP3 


OV57-0465 


6 




RrsisTOP 100^ IX .1P5W r Tr-o»ioo 


P4546 


r.4 1/fl TO 10T..4 r 


ACiRA 


0757 0A65 


6 




RFSISTC.R 103K IX .tP5U T 10 3* 103 


24546 


F4 1/B TO 1033 F 


AUR5 


07S7-0A6S , 


6 




RTSISTOP ICOR ix .IPSyf Tr.*0»10fl 


?4:’.46 


84 I/O TO lflf.3 F 


A(;R6 


0757 0A65 ' 


6 




prr.iSTCiR 10 TK IX .Tirf.y r ic^a* too 


24546 


C4 1/8 TO 10.13 r 


AHR7 


C7S7 0A65 


6 




RrsisTOP ir.OA ix .ipsw r TC'e^ ino 


?4:.46 


84 1/H TO inr.i F 


AfjRS 


0757 OAA? 1 


9 


1 1 


RCGTST6R 10K IX .IPSU F TC*0» 100 


P15 46 


C4 1/8 TO 1392 F 


AOR9 


0757-04A2 


9 




RFSTSTOP ICX IX iPSUf Tr=fli-100 


pa:.46 


84 1/O-TO UOP F 


ARRIS 


0757 OAA? 


9 




prsTSTOR 1.1K ix .i:*5y r ic* i» lOO 


P4S46 


84 1/a-TO-1 302 r 


AHRII 


0757-04A2 


9 




RTSISTOP IflK IX .125H f TC«0*-100 


24546 


84 1/fl TO 1IICP r 


AdRt? 


0757 0442 


9 


1 


RFS1STOR lOK IX .125U F TC^3> TOO 


P4546 


CA 1/8 TO 1032 r 


ARRIS 


0/57-0442 


9 




MLSTSTOP 10k IX .1258 f TC^Q*-1C0 


P4546 


84 1/8 -TC 1002 F 


ARR1A 


3757 0?R0 


3 




RTSTSTfiR IK IX .iPf.y F 7r*-0« 100 


P4546 


C4 1/8- TO 1001 F 


ARRIS 


0698-3157 


3 




RFSISTOR 19. 6K IX .1P5U F Tr»0«-lC0 


24546 


84 1/OTO 1962 F 


ARRIA 


3698 8R27 


4 




RTSTSinR IH IX 1P5U F TC-O* lOQ 


PliAOa 


3678 F.n27 


AnRJ7 


0698-8827 


4 




RTSISTOR IH IX IPSU F TC-0*-100 


PR4R0 


I69P-80P7 


ARRIO 


0757 0199 


3 




RtSIGlOR 21. 5K IX .125U F TOtO^-lOO 


2 4546 


84 1/B TO-2152 r 


A0R19 


0757-0199 


3 




RCSISTOR 21.5k IX .125U F TC»0*-100 


24546 


84 I/O TO P15P F 


AOR23 


3757 0278 


9 


2 


RF.STSTnR 1.7nn IX .1P5U F IT^O^-IOO 


24516 


84- 1/8-TO 17B1 r 


AOR2I 


0757-0278 


9 




RFSISTOR 1.70K IX .125U F TCsQ» 100 


24546 


84 1/8-TO 17B1 -F 


ABR?2 


0698-6877 


0 


1 


RFSISTHR 12. 9K .5% .1P5U F TC«0« 50 


PTMRO 


0678 6077 


AOR23 


0/. 98-4440 


9 


1 


RFSISTOR 3.4K IX .125U T TC- 0«-*1R0 


P4546 


84 1/fi T0-34r.1 -F 


AIiR?A 


0698-6271 


8 


1 


RCSISTOR 3K .IX .1P5y F TC’^0»~50 


?n4RI) 


0678 6271 


ARR2S 


0698-3491 


8 


1 


RCSISTOR IK .IX .125U F TC‘0*-50 


?R4no 


0698 3491 


AQR26 


0698 6624 


5 


1 


RfSTSTOR ?K .IX .125N F TC*^3*-r5 


28480 


0698 -66P4 


A0R27 


0757-0465 


6 




RTSISTOP 100k IX .125U F TF^O^-IOO 


24546 


C4-1/8-T0 10r.3-F 


A0R?8 


0757-0465 


6 




RCSTSlTiR 100K IX .1P5U F TC«3+-100 


P4546 


C4 1/8 TO-1003-F 


AOR2? 


0757-0465 


6 




RFSISTOR lOOk IX .125W F TC=^I*-100 


24546 


C4 1/0-TB 1003 F 


AOR30 


0757 0465 


6 




RFSTSTOR lOOK IX .125UF 70^04-103 


P4546 


C4 l/BTO-1003 F 


AOR31 


0757-0464 


5 


1 


RCSISTOR 90. 9K IX .IPSN F TC«0«-100 


P4546 


84 l/e-TO-9092 F 


A8R32 


0698-3266 


5 


1 


RCSISTOR P37K IX .IP5W F 7C-04-100 


24546 


C4 1/8- T0-2373 F 


AOR33 


0699-0901 


1 


3 


RESISTOR 33. 5K .IX .1W F TC»0*-10 


20481 


0699 0901 


A0R3A 


2100-3161 


6 


3 


RCSISTOR-TRHR 20K 10X C SIDC-AOJ 17 TRN 


32111 


439203 


AQR3S 


0 698- 3 453 


2 


2 


RESISTOR I96K IX .125M F TCaQ^-IQO 


P4546 


C4 1/B-TO 1963-F 


A6R36 


0757 0462 


3 


1 


RCSISTOR 75K IX .125W F TC»0*-10a 


P4546 


84* 1/8-T0-7S02 F 


A8R37 


0757-0465 


6 




RCSISTOR leOH IX .12SU F TC-84-1QQ 


24546 


C4 l/e-TO- 1003 F 


ARR3B 


0757-0465 


6 




RESISTOR 1Q0K IX .125U F TC«0«-18I> 


P4546 


C4- 1/8-T3- 1033-F 


AOR39 


21 00-3163 


8 


1 


RCSISTOR-TRMH IH 20X C CIOC-ADJ 17- TRN 


•2111 


43P10S 


AORAO 


2100-3061 


5 


■ 


RCSISTOR-TRHR 50IX 1 0X C SIDE ADJ 17 TRN 


02111 


43F504 



887 
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TABLE 8-5. MARKER ASSEMBLY A8, REPLACEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Aunii 


0/-57 041? 


7 




Rfni'.ij.R UK .utu r ir-3»-iJ.T 


?1546 


AHIV42 


0698-7/94 


2 


2 


prsiaios ic>> ?5t .i?5w f rc.'O* uo 


177C1 


/I U43 


0T57 0442 


7 




Rrci^um UK u i?5m f tc iod 


?4*.46 


A‘M'44 


0698-.116I 


e 


3 


RCSISTOR 31. 6H IX .1?5B F TC-0» Ifil. 


24!. 46 


F./;«4S 


.1757 0 4 6?. 


(* 




acr.iMr.R iosk ix .U5w r ic*-3« uo 


215 46 


a::A46 


07'57-0465 


6 




RFsir.TnR icpk IX .i?5w r ir^*o»-icc 


.P4546 


«:8 47 


O.S9» 5416 


7 


1 


HCnir.lIrR .ll./.K ,:-SX .1258 F IC-3* 5*1 


?n*ns 


Alir/48 


Pf.98-34*.8 


7 


1 


RfSIfTTOR .T4ni« tX .1.'»5WF lF-0* 1C.0 


2*14110 


AUn47 


S69U 316S 


8 




Rrnir*T(iR 3 i./-k ix .k5w r u:*-j« ioo 


?4546 


AMil50 


0678- 0004 


9 


1 


Rrsir.rno ?.i5* ix ,i;*5w r tc-»o* ip.c 


241.46 


AfiRM 


369a .1157 


3 




arsTMCR 17./.K IX .i:-?.M r ir.^3« las 


.’’4f;46 


AMR 52 


0698-3157 


3 




prOISTOR 19. 6K IX .12.V4 f !C«0» ICO 


?4S46 


Ar.H5.1 


37t*7 0 465 


6 




RrClt.lliR tOOK IX .USW 1 IF. 3« 133 


?4546 


AfJR54 


C'S7-0465 


6 




RFsir.inp iBCk IX .i?5»i re o*-tco 


245 46 


Ff;Rfi5 


3Vf,7 0465 


6 




RfMMf'R lOJK IX .U5U r 1F 3-* 133 


?1‘:46 


Aim!>6 


U6B3 335fi 


2 


1 


RrSIDTOR 3.3M 5X .dT-'J FC TF- -9CC/* 1 1 TO 


cn?i 


AHRS7 




? 


1 


Rcr;ir.iiiR ?.rn sx .i5w rr ir. 933/^iuo 


.11121 


AttRSa 


0699-0 178 


6 




RTSir.lOR ?1.5?I> .0?5X .lU F TC’-C 5 


241400 


FC‘M57 


0/i79 0378 


h 




RFr.ir.TiH ?3.f.rK .ari.x .lu i ic j* 5 


?n480 


AfIRbO 


P7S7-0447 


9 




visif.rop 101 ' IX i?'‘Air rr c» ioc 


24546 


Fna6i 


?100 3161 


/> 




Rrr.iMCR inhR 20 K i.ix r. mu ad.i i? trn 


321 1 1 


ARR62 


?1C0 3161 


6 




Rrnir.TOR Twh» lox c htu adj 17 irn 


C2I11 


fif-Mh’S 


0757 0430 


.4 




nrr.imhR s.iix ix .i?5u r too 


21546 


AMR 64 


0679- II 371 


9 




RFOir.lOR 196k .O?".! . lU I ir=0» -5 


2114110 


AI.R65 


3757 0431 


3 




Rrnir.iiiR mo u .u*y i us 


21546 


ADR 66 


0699 C376 


4 




RFSl'lTllR 1I.76K 0?5X lU F TC-Ot 5 


2414(10 


AfjR67 


3677 3371 


9 




Rf515H'R 19/.K .3?'.X .tU F IF^O^ Ti 


mWil : n 


AMR68 


0699-0374 


2 




RIBlf.TOR 141.746k .025Z .lU F IC’C* !. 


HWIK 1 <m 


r{«W67 


3697 0376 


4 




RCGUlfiR 11. 7/. K .325X .lU F TF.-O* 5 


■JR : ■■ 


AITR70 


0699-0379 


7 




prniV.TOR 6H.1K .0?5X ,1U F TC^0» -5 


2B4nO 


Ar«71 


D6V9 B370 


8 


1 


RFCtniHR 176.79I!K . 325X .lU F ir»3« 5 


; C48Q 


AMR72 


C699 0.375 


3 


1 


RFCir.lOR H.172K .0.*5X lU f TC»0« *5 


?>54llC 


A6R73 


{>677 0371 


V 




Rrr.Tr.i(«H i9/k ..i;i.x ,iu r Tr--o« 5 


rrtieo 


AIIR74 


0699- 0372 


0 


1 


RFSir.lOR inn. 974k .0 ?'jX .1U F TF-OI 5 


241400 


AI.R75 


3699 037(1 


6 




RCniMfiR 23.5;K .325X lU F IF-C* 5 


.-114011 


AOR76 


C699 0.177 


7 




prsir.inR 6n.ik .t;»“*x .iw t ic=c< 5 


2H4(10 


At«R77 


3677 -0 57.1 


1 


1 


Rrr.Urif'R 147.74AK . J-'SX .tu F IC*D« 5 


2(1 18 S 


AIIR78 


IU.9V- 0.177 


5 


? 


RFSmiOR l?.?51»!» .0?*|X .lU F TF*0» 5 


24i<no 


A6377 


0679 0379 


7 




Rrmmt'R 60.ix .or5x iu f ic-3« s 


.“Bins 


AMNaO 


0697- 0.180 


0 


1 


RISir.TOR 7.1.0741k •O.^'fiX .lU F TFrfli 5 


204110 


A.'.nni 


0677 .4.377 


5 




Rfmr.UiR t?.:'5(;K .a;5x .lu r ir-3* s 


: II4BS 


AMR83 


0698 -7794 


2 




Ri ni;;TOR UK .25X .i?:.y f Tr»o< uc 


1 V 7t 1 


ArtRP.4 


3690-3163 


0 




Rrmr.ii'R 31 , /.k ix .iL5g r ic*3« uo 


24546 


A)1R85 


0757-0442 


9 




RFSIDTOR lOk IX .125U F TC-0« IRQ 


241.46 


AARB/. 


3757 0442 


9 




»rr*im6R uk ix .i25u f Tt^a^-ioa 


24546 


AHW 07 


<1699 0901 


1 




RFRimOR 33. 5X .IX .18 F IC-O* IR 


2I14II0 


AliROn 


3699-0931 


I 




RFSTMUR 33. 5K .IX .lU F TF O* 13 


1(1483 


AMR91 


0/.98-3163 


0 


1 


RFSininR 46. 4K IX .1?5U r TC°Q»'UC 


241.46 


A6R9.'' 


0757- 0465 


6 




RFSTSIAR 103K IX .125U F 1C-0« ISO 


24546 


AJIP93 


0757-0440 


7 


1 


RFSISrOB 7.5X IX .1?!*U F TC 0*-in0 


24546 


AAR 7 4 


0757 0457 


B 


1 


Rir.ISlOR 56. .'K IX .K'5W F IC-O* 100 


24 546 


ADR9S 


0757-0465 


6 




RFSICTOR UOK 1% .1258 1 Tr»0*-100 


?4f.46 


Ar<R76 


3757 0470 


3 


1 


RCntSUiR lA.'K IX .125U F 1C-0«'U0 


24546 


Ana97 


0757-0281 


3 




RfSTSTOR IK IX .1258 F TF 0*-100 


24546 


A(|R7B 


3y57*B2flO 


3 




RrSUiTAR IK IX r TC-O* uo 


24546 


A8R77 


0757-0467 


a 


2 


RIS15T0R 1?1K IX .l?r*U F TF^O^-UO 


24:. 46 


AAR IDS 


0670 3457 


6 


1 


RFSlfiKiR 31/K IX .1258 F IC‘=0«-103 


:O4R0 


AflRlOl 


0/.98-3453 


2 




RrSI5T0R 196K IX .1258 F TF^0« UO 


24546 


ARRIS? 


0757 0467 


e 




RF5ir.l6R I21K IX .I25« F TC*^0»-U0 


24546 


ADRIOS 


0757-0465 


6 




RFSISTOR UOK IX .125U F TC>0*-1Q0 


24546 


AP.Rl 04 


0757 0465 


6 




RF5I516R lOOK IX .1258 F TC«0*-I00 


24546 


AAR 105 


0757-0465 


6 




RISIGTOR UOK IX .12511 F TF^O«-lO0 


24546 


AOR1 06 


0757 0401 


0 




RFS1510R 103 IX .U5WF lC-0« UO 


24546 


AIIHI08 
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FIGURE 8-31 . MARKER ASSEMBLY A8, BLOCK DIAGRAM 
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FIGURE8-32. MARKER ASSEMBLY A8, COMPONENT LOCATIONS 
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NOTES: 



1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (O) 
CAPACITANCE IN MICROFARADS (aiF) 
INDUCTANCE IN MICROHENRIES (pH) 

3. U16B (U16 PINS 4, 5) IS NOT USED. 
THE INPUT (PIN 5) IS CONNECTED TO 
U1GA OUTPUT (PIN 2) AND THE OUT- 
PUT (PIN 4) IS NOT CONNECTED. 

4. U2D (U2 PINS 6, 8, 9) IS NOT USED. 
THE INPUT (PIN 8) IS NOT CONNECT- 
ED AND THE OUTPUT (PIN 9) IS CON- 
NECTED TO THE ENABLE (PIN 6) 
WHICH IN TURN IS CONNECTED TO 
GROUND. 



5. THE BAND SELECTED NUMBERS INDI- 
CATE WHICH GROUP OF RESISTORS 
IS SELECTED WITH THE SELECTED 
BAND. 
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SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, CIRCUIT DESCRIPTION 



The Sweep Generator/Bandwidth Control Assembly A9 consists of the sweep generator circuit, the sweep 
trigger circuits, the resolution bandwidth control circuits, the video filtering circuits, the sweep attenuator 
circuit, and the sweep offset circuit. 



A linear sweep from - 5V to + 5V is provided by the sweep generator circuit. Normally, the sweep operates in a 
free run mode with sweep times automatically generated as a function of the FREQ SPAN/DIV, RESOLU- 
TION BW, VIDEO EILTER, and BAND settings. 



Eixed calibrated sweep times are available, ranging from 2 microseconds per division to 10 seconds per division. 
This equals a full sweep time (10 divisions) of 20 microseconds to 1(X) seconds. Eixed sweep times are set with 
the SWEEP TIME/DIV control and are used mainly in zero span to determine the modulation frequency of an 
input signal. Modulation frequency determination is possible because during zero span operation the analyzer 
displays the signal in the time domain rather than the frequency domain. The sweep can also be controlled 
manually from the front panel with the MAN sweep control. 



Besides internal triggering, SINGLE, VIDEO, and LINE triggering modes are also available. SINGLE starts or 
stops a single sweep from the front panel. VIDEO triggering allows the sweep to be synchronized with the 
displayed video signal. LINE mode synchronizes the sweep with the line frequency. Single sweeps can be initi- 
ated via HP-IB if an HP 853 A Spectrum Analyzer Display is being used. 



The resolution bandwidth control circuit has three functions; Eirst, it provides bandwidth-filter-control current 
to the PIN diodes on the Bandwidth Eilter assemblies (All and A13). Second, it provides current to the sweep 
generator current source (via the AST line) to control the automatic sweep time circuit as a function of resolu- 
tion bandwidth. Third, it switches in capacitance to the video filter to provide video filtering as a constant 
percentage of resolution bandwidth. 



The sweep attenuator circuit attenuates the sweep ramp to the Erequency Control Assembly A7 in proportion to 
the EREQ SPAN/DIV selected. It also provides current to the sweep generator current source (via the AST line) 
to control the automatic sweep time circuit as a function of the EREQ SPAN/DIV control setting. Note, the 
sweep ramp passes through the Marker Assembly A8 before being attenuated by the sweep attenuator. 



Sweep Generator 



The sweep generator circuit comprises the current source, the buffer amplifier, the comparator, and the retrace- 
out buffer amplifier. A simplified schematic is shown in Eigure 8-34. 



When AUTO sweep is selected, the voltage ramp is generated as follows; The ramp begins when the dead time 
capacitor (comprising CIO and Cll in block L) charges to about + 1.2V through R44. This turns Q33 on and 
drives pin 2 of the comparator (block H) below -t- 2.78V The output of the comparator then rises to about 
+ 14V, reverse biasing reset-diode CR2 (block I). 
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FIGURE 8-34. SIMPLIFIED SCHEMATIC OF SWEEP GENERATOR IN AUTO MODE 



With CR2 off, the current source begins charging the timing capacitor (C3 and C4, block I). As the timing 
capacitor charges, the output of the buffer amplifier increases linearly. Transistor 433 is on and its collector 
voltage is about +0.5V. The voltage at U1 pin 2 is mainly established by sweep voltage divider R29, R39, and 
R47*. (Components VRl, CR4, and R40 feed back some of the comparator's output to pin 2 and act upon the 
divider. These components have been omitted to simplify the model; see block L on the main schematic.) 



When the ramp voltage reaches +5V, the U1 pin 2 is approximately + 2.78V. Consequently, the comparator's 
output swings to about - 4V. This negative change reverse biases CR6 and turns 433 off. Resistors R42*, R39, 
and R29 form a divider that, when combined with the feedback loop and the buffer amplifier, sets the ramp 
voltage at - 5V during the dead time. (Factory selected resistor R42* adjusts the dead time voltage.) 



The timing capacitor is discharged by the comparator and quickly reaches - 5V The ramp remains at - 5V until 
the dead time capacitor charges to + 1 .2V and the sweep cycle is repeated. 



Other components in the sweep generator have the following functions: Capacitor C6 speeds up the switching of 
Ul. Capacitor C8 and resistor R33 desensitize U1 from power spikes. Frequency compensation for U1 is 
provided by C9, feedback compensation by C7. Zener diode VRl , switching diode CR4, and resistor R40 bring 
Ul out of saturation at the end of the ramp to improve switching time. 
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FIGURE8-35. SIMPLIFIED SCHEMATICOFFAST/SLOWSWEEPTIMEOPERATION 



Fast/Slow Sweep Time Operation 



Timing capacitors C3 and C4 provide fast and slow sweep operation (refer to Figure 8-35). When a sweep time 
less than or equal to 1 millisecond per division is selected with the SWEEP TIME/DIV switch, sweep control 
line ST6 is grounded. This turns sweep dead time switch Q6 (block K) and fast sweep switch Q7 (block J) off. 
With Q7 off, C3 and C4 are in series; C4 effectively becomes the timing capacitor. With Q6 off, + 15V at R46 
reverse biases CR9 and CR8, switching CIO out of the dead time circuit. Capacitor Cl 1 now sets a short dead 
time of about 0.4 millisecond. 



In sweep times greater than or equal to 1 millisecond per division or in automatic sweep, control line ST6 is 
open, turning both Q6 and Q7 on. Transistor Q7 grounds C3 and it becomes the timing capacitor. Transistor Q6 
forward biases CR8 and CR9, paralleling CIO and Cll. The dead time is effectively established by CIO at about 
8.0 milliseconds. 
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Pulse Shaper (M) 

The pulse shaper circuit (hlock M) consists of an FET switch, a Schmitt trigger, a differentiator, and an emitter 
follower (see Figure 8-36). Field-effect transistor Q56, and its associated components, disconnects the base of 
435 during the sweep cycle to prevent the Schmitt trigger from firing during a sweep. Transistors 434 and 435 
make up the Schmitt trigger. Transistor435 is normally off; 434 is conducting. On the positive portion of the 
input signal (either video or line), 435 is driven into conduction, turning 434 off. The switching speed of 434 
and 435 is increased hy feedback (between the collector of 435 and the base of 434) through C 13 and R58. 

When 435 switches on, the negative change at the collector is differentiated by C14 and R60 and coupled 
through Q36 to the emitter of 433. The negative pulse causes 43 3 to turn on. Zener diode VRl switching diode 
CR5, and resistor R41 keep 433 on while the ramp is generated. When the ramp is completed, the circuit 
returns to its dead time state until another negative trigger pulse begins a new sweep cycle. 

♦14.5* 




Free Run 

During the FREE RUN (internally triggered) mode, the trigger switch grounds the sync line, which removes the 
pulse shaper (block M) from the circuit. At the same time, the switch applies + 15V through the trigger (TRIG) 
line to voltage divider R52 and R53 (block F). This divider sets the voltage at the cathode of CRIO at approxi- 
mately + 1.4V Since the voltage drops across CRIO and CR6 are equal but opposite, they cancel. For this 
reason, the base of 433 is also about +1.4V Transistor 433 turns on and drives the comparator to about 
+ 14V, initiating free run operation as described in the sweep generator section. 

Video Triggering 

When the TRIGGER switch is in the VIDEO position, the trigger line is open and the video signal (from the 
Vertical Driver/Blanking Assembly A15) is applied to the pulse shaper (block M) through the sync line. With the 
trigger line open, Q33 is held off until a negative pulse turns 433 on and begins the sweep cycle outlined in the 
sweep generator description. At the end of the sweep, 43 3 is again held off until the next pulse. 

Line Triggering 

The sweep may be synchronized with the ac line voltage in the same manner as described for video triggering. 
With the TRIGGER switch in the line position, the ac line from the mainframe power transformer is connected 
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to the Pulse Shaper. Resistor A16R2 and capacitor A16C8 on the motherboard attenuate the ac line signal to 
approximately IV peak-to-peak (at the base of 435) and filter line spikes. 

Single Sweep Triggering and Abort 

When the TRIGGER switch is in the single sweep position, the sync line is grounded and the single line open. 
Transistor 43 3 is held off by the voltage developed across CRIO and R53. The voltage at the collector of Q33 is 
at + lOV, putting the emitter of Q38 at +9.4V This charges C15 to +2.4V through voltage divider R48 and 
R49. 

A sweep is initiated when the trigger switch is set to the spring-loaded SINGLE position and + I5V is applied to 
the single trigger switch (block N). When 437 turns on, a negative pulse is produced at the emitter of 43 3 due to 
voltage stored by C15. This pulse turns 433 on and starts the sweep cycle. 

The sweep may be aborted (reset to - 5V) by pressing the single sweep switch while the sweep is in progress. 
During the sweep, the collector of 433 is at + 0.5V. This puts the emitter of Q38 at CV and charges C 15 to -4V 
through voltage divider R48 and R49. Now when + 15V is applied to the single trigger switch (block N), 437 
turns on and a positive pulse appears at the emitter of 433. Consequently, 433 turns off and the sweep is 
aborted. 

Manual Sweep 

Manual sweep control is obtained when the SWEEP TIME/DIV switch is set to MAN. In the manual position, 
ST7 is open (see Eigure 8-37). Transistor Q40 turns 43 3 on by supplying current to its base and 439 acts as a 




FIGURE 837. MANUALSWEEPMODE, SIMPLIFIEDSCHEMATIC 
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switch that connects R34 to the comparator. Turning the manual sweep control (A2R4) adjusts the voltage at the 
control side of R34. 

Operational amplifier Ul, operating in a linear mode, fixes the voltage at pin 2 hy feedback through CR2, the 
buffer amplifier, and R29. This fixed voltage is applied through Q39 to one side of R34. As the manual sweep 
potentiometer is adjusted, the voltage across R34 changes, varying the current supplied to pin 2 of the compara- 
tor. This current is forced through R29 and develops the voltage offset that varies the ramp voltage. 



Current Source (F) 

The current source provides a constant charging current to the timing capacitors (block I) at a rate selected by 
either the SWEEP TIME/DIV switch or the automatic sweep time (AST) line. 



Temperature compensation of the current source is accomplished by the nominal + lOV supplied by the temper- 
ature-dependent power supply (block P). The 1 MS (one millisecond) adjustment fixes a voltage at pin 3 of U2a, 
while the 5 MS adjustment varies the feedback around U2a. 



During calibrated sweep time settings, the Sweep Cal. Switch (Qll in block G) is off. This allows the feedback 
ratio of U2a, the voltage source, to be varied by grounding different input resistor combinations (R21 through 
R24) with the SWEEP TIME/DIV switch. In the automatic sweep mode. Sweep Cal. Switch Q1 1 is turned on 
by current through Q9 and R25. The feedback ratio now varies with the resistors attached to the AST line and 
switched in by various settings of the EREQ SPAN/DI V and RESOEUTION BW switches. When the video 
filter is on, it also affects the feedback and, therefore, the sweep time, by varying the voltage at the emitter of 
Q8a. 



The voltage applied to the emitter of Q8a from voltage source U2a is proportional to the logarithm of the sweep 
time. Transistor Q8a converts this voltage to a current directly proportional to the sweep time, which charges 
the timing capacitors in the buffer amplifier. A current limiter composed of Q5 and R15 limits the automatic 
sweep time to about 1.5 milliseconds per division. 

Xtal Resolution Bandwidth Control (B) 

When the RESOEUTION BW switch selects a crystal filtered bandwidth ( <30 kHz), bandwidth control line 
BW5 is open and pulled to - 0.5V by Q12 and QIO in the Xtal PIN Driver Buffer (block D). As a result, four 
simultaneous changes occur in the analyzer: the crystal poles on the Bandwidth Eilter assemblies are activated, 
the EC poles are disabled, the crystal bandwidth-control current is established, and the automatic sweep time is 
scaled for the crystal bandwidths. 



Control line BW5, from the RESOEUTION BW switch, is routed to the Bandwidth Eilter assemblies (All and 
A13) where it activates the crystal filter poles. (Refer to Bandwidth Eilter Assembly No. 1 All, Circuit Descrip- 
tion and Schematic.) It reverse biases A11/A12CR2 (block D) and A11/A13CR13 (block G). At the same time, 
A11/A13Q3 and A11/A13CR8 (block D), and A11/A13Q6 and A11/A13CR15 (block G) are turned on. 



The EC poles on the Bandwidth Eilter assemblies are disabled by a positive voltage on the BW7 control line. 
Voltage for BW7 is generated in the EC PIN Driver Buffer (block C) on the Sweep Generator/Bandwidth 
Control Assembly A9. Control line BW5 turns A1 1/A13Q22 off, allowing BW7 to be pulled to a level greater 
than + lOV by A11/A13CR17 and A11/A13R105. This turns off the EC filter sections. 
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Crystal filter bandwidth is determined by the current on BW6. Transistor Q13 in the Xtal PIN Driver Buffer 
(block D) is turned off, allowing Q14 to establish the bandwidth control current. Depending on the setting of 
the RESOLUTION BW switch, one of the bandwidth control lines (BWl through BW3) is at + 15V while the 
remaining two are open and pulled to a negative voltage. The positive voltage turns on one of the transistor 
switches in the Xtal Resolution Bandwidth Control (Q42, Q44, or Q46 in block B). The current on BW6 is now 
established by one of the factory selected resistors, R109, RllO, or Rill, and the setting of R72 (the crystal 
bandwidth adjustment, block D). When the 30 kHz bandwidth is selected, no current is drawn through Q14 and 
the bandwidth-control PIN diodes (A11/A13CR4 and A11/A13CR12 on the Bandwidth Filter assemblies) are 
off. 



The automatic sweep time (AST) is determined by combinations of resistors switched into the current source 
circuit by front panel settings. (See the Current Source circuit description.) These resistors are located in blocks 
A, F, 0 , and the VIDEO FILTER switch A2S2. The contribution of the RESOLUTION BW occurs in the EC 
Resolution Bandwidth Control (block A). Resistors R1 17, R119, R121, and R122 are switched into the AST 
circuit by 4 31, Q26, Q27, and Q28, respectively, when the proper control line is activated. Control lines BW2 
through BW4 and the noise measure position of the VIDEO FILTER switch apply + 15V to their respective 
control lines. The same lines are used to control sweep times in both crystal and EC modes. Since the same 
resistors are used to establish the automatic sweep time for both crystal and EC modes, scaling is necessary. To 
scale the sweep time, Q24 in block A switches R75 in or out of the AST circuit. During crystal filter operation, 
BW5 turns Q24 off and removes R75 from the circuit, allowing a longer sweep time. 



LC Resolution Bandwidth Control (A) 



When an LC filtered bandwidth (>100 kHz) is selected, control line BW5 is pulled to + 15V by the RESOLU- 
TION BW switch. This results in four simultaneous changes in the analyzer: the LC poles on the Bandwidth 
Filter No. 1 and No. 2 Assemblies All and A13 are activated, the crystal poles are disabled, the LC bandwidth- 
control current is established, and the automatic sweep time is scaled for LC bandwidths. 



With + 15V routed to the Bandwidth Filter assemblies by BW5, A11/A13Q3, A11/A13Q6, A11/A13CR8, and 
A11/A13CR15 are turned off and All/A13CR2and A11/A13CR13 are on. (Refer to Bandwidth'Filter Assem- 
bly No. 1 A1 1, Circuit Description and Schematic.) This blocks any signal from passing through the crystal filter 
sections. Transistor Q13 (on the Sweep Generator/Bandwidth Control Assembly A9, block D) turns on and 
control line BW6 is pulled to - 4V, which further inhibits the crystal filters. 



The defeat of the crystal filter poles and the application of bandwidth-control current on the BW7 line activates 
the LC filter sections. The LC bandwidth is controlled by the current through BW7 to the Bandwidth Filter 
assemblies. Transistor422, in the LC PIN Driver Buffer (block C), is turned on, allowing the current on BW7 
to be controlled by 42 1 . The position of the RESOLUTION BW switch, via BW2 through BW4, turns one of 
the transistor switches (Q26, Q27, or Q31) in the LC Resolution Bandwidth Control (block A) on. The band- 
width-control current on BW7 is now determined by a factory selected resistor, either R1 16, R1 18, or R120, and 
R85 (LC bandwidth adjustment, block C). If the 100 kHz bandwidth is selected, 422 is turned on, but BW7 is 
pulled up to greater than + lOV through R106. The bandwidth-control PIN diodes (A11/A13CR3 and All/ 
A13CR1 1 on the Bandwidth filter assemblies) are reverse biased by BW7. 



Automatic sweep time scaling for LC occurs when BW5 turns Q24 (block A) on. This switches R75 into the 
AST circuit and decreases the sweep time. The effect on the automatic sweep time is determined by the parallel 
combination of R75 and the resistor (R1 17, R1 19, R121, or R122) selected by the active control line. 
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Video Filter 



The video filter comprises control A2R6, RESOLUTION BW switch A2A1S5, and eight capacitors on the 
Sweep Generator/Bandwidth Control Assembly A9 (blocks A and B). VIDEO FILTER control A2R6 varies the 
resistance of the RC filtering network that it forms with the video filter capacitor. The RESOLUTION BW 
setting determines which video filter capacitor will be switched in by the transistor switches (Q41, Q43, Q45, 
and Q47 in crystal bandwidths, and Q54, Q32, Q30, and Q55 in EC bandwidths). Increased capacitance is 
switched in to provide increased filtering as the bandwidth narrows. 



The output of the Xtal PIN Driver Buffer (BW6) is applied to the bases of Q42, Q44, Q46, and Q47 via CR18 
through CR21 . This holds the transistors off and prevents the crystal mode, video filter capacitors from being 
switched into the circuit during EC mode operation. It is not necessary to switch the EC mode video filter 
capacitors out of the circuit during crystal operation; their values are so much smaller that they are effectively 
out of the circuit. 

Switch A2S2 applies maximum video filtering for noise measurements by turning on Q55, which switches in 
C28. 

Sweep Attenuator (O) 

The Sweep Attenuator circuit attenuates the full span sweep ( - 5V to + 5V), before it is applied to the Ere- 
quency Control Assembly A7, as a function of the EREQ SPAN/DIV setting. The circuit also varies the 
automatic sweep time (AST) as a function of the frequency span. Attenuation takes place in the 1-2-5-10 
sequence that results in the FREQ SPAN/DIV control sequence. The circuit has two voltage dividers separated 
by U3, the unity gain sweep buffer. The input divider provides divide-by-two and divide-by-five; the output 
divider provides divide-by-ten and divide-by-one-hundred. 



To select any of the input dividers, + 15 V is applied to activate the associated control line. Eor example, if ES3 is 
activated, Q51 and Q50 turn on and ground R102 and R73. Resistor R102 becomes part of the AST circuit; R73 
forms a divider with R70 that results in the ramp voltage being divided by two. The divided ramp is then applied 
to the sweep buffer. 



The dividers at the output of the sweep buffer have reversed control-logic. That is, they are normally connected 
to + 15V by the FREQ SPAN/DIV switch and open (OV) when selected. Transistor Q19 is a gate to drive Q17. 
When FS4 and FS5 are connected to + ISy Q19 is off. As a result, Q17 is on and opens a path for the sweep 
buffer's output to Pl-12. No attenuation takes place. If either FS4 or FS5 opens, Q17 shuts off. When FS4 
opens, Q16 turns on and a divide-by-ten (R81/R82 + R83) is provided. When FS5 opens, Q15 turns on and 
provides a divide-by-one-hundred (R81 + R82/R83). 



Automatic sweep is varied as a function of frequency span by transistors Q53, Q51, Q49, Q29, Q25, and Q23. 
Transistor A29 is switched on in narrow spans (<1 MHz/div) when the YIG EM coil is swept. All of these 
transistors act as switches connecting resistors from the AST line to ground. This varies the sweep time. (See the 
Current Source circuit description.) As the FREQ SPAN/DIV is narrowed, the sweep time is decreased. 



Sweep Offset 



Transistor Q20 in the sweep attenuator (block O) makes it possible to offset the sweep ramp in response to the 
position of a start-center (ST-CTR) switch. This capability is not required in the HP 8559A. So, the + 15V from 
the Motherboard Assembly A16 is applied to Q20, holding it off. The circuit is always in the center position. 
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When making measurements at or near test points, be careful not to short 
adjacent points or circuit components together. 



Auto Scan Time (AST) Accuracy: Observe front panel switch positions to help isolate the problem area. 
Auto scan time can also be affected by circuits on the Marker Assembly A8 and the VIDEO FILTER control 
position. If the AST problem is band related, the Marker Assembly A8 is the most probable cause. If the AST 
problem is bandwidth or scanwidth related, the most probable cause is the Sweep Generator /Bandwidth Con- 
trol Assembly A9. The greater the load placed on the AST line, the greater the current demand. The greater the 
current demand, the faster the sweep rate. 

Failure to Sweep: Check the + lOV (nominal) supply. If it is greater than + 11.5V, the sweep will be inhib- 

ited. 

If the + lOV (nominal) supply is low, check the Bandwidth Filter No. 1 and No. 2 Assemblies A1 1 and A13 for 
a shorted crystal filter pole. Test from A11/A13TP2 to ground and A11/A13TP5 to ground with an ohmmeter 
to locate the possible short. 

Begin troubleshooting the sweep generator by determining if the Current Source (block F) is operating and if the 
Comparator (block H) will toggle. 

The inability to trigger retrace, during the beginning of a sweep, is commonly caused by the failure of U1 or 
CR7. 
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TABLES^. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLEPARTS (1 OF 4) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9 


0f<S59-600n3 


1 


1 


r.wrrp r.rwf aATfi7/&ANDyioiH ci'Nint.-t AO'-.r 


2ff 1O0 


a85S9 60383 




15 leo -0197 


8 


5 


i:APArtTOP-PXD 2.2UF+-ICX 2CV0C TA 




lb«r.225X902r.A2 




0W.0 340f> 


6 


3 


rAPAniif)R rxt) iooopf • lox iKVDr: mr 


rni.'ia 


3160 .1456 




0169-3402 


2. 


1 


CAPACITOR -FXU IIR* *-5X SCVDO «F 1 PO; YC 


PBAllO 


CIMt 3402 




0160-3009 


5 


1 


CAPACi rtiR- Fxo 9nrpr *-ix tinvDc mcA 


r 8483 


3160 3039 


A9C5 


018Q-H197 


8 




CAPACITOR fXD ?.2»ir* ICX PCVDC TA 


f.'.r’n? 


15aD225XV0.*?PA2 


A9C6 


0160- 3466 


n 




CAf'ArnriR-FxO IOIPF • lOX IXVCC (£R 


PR4Ma 


3160 ^466 


A7C7 


6l60-r*l50 


5 


1 


CAPACITOR FXD J-TCF ♦ 5X 30IJ7DC HfCA 


pii4na 


t.l60 2160 


A9CG 


0160- 3466 


8 




CAPACITDR-F XD IDOPF IKVDC CER 


; n483 


3160 3466 


A7C9 


0160-2257 


3 


1 


CAPACITOR -FXD IRPF +-fr/i TTROVDC CfP 0i-60 


pi:4O0 


C16C 2257 


A7C10 


0170 -0 066 


7 


1 


CAPACITOR-FXD . DP7UF + 1 POO'v'DC Pf.U fE 


rni80 


3170-0066 


A9Cn 


ni60 3456 


6- 




r.APAriTQR-FXO IBOOPr ♦ lOX IKVDC CIR 


?fi4oa 


016C 3456 


A7ri? 


0160 3074 


8 


2 


CAPAClTTiR rXD .IMF ♦ 1 3X lOOVtC CfR 


r04B3 


0160-3394 


A7C13 


0160-3456 


6 




CAPACITOR FXD lOCflPF ♦-10X IKVDC CEP 


28480 


01 6C 3456 


A7CM 


D14Q 0192 


9 


t 


CAPACtlMR rxD ♦ 5X 330VCC rtlPA 


721 36 


Dill t>r 600 J3300UV1CR 


A7CtS 


01 60-3094 


a 




CAPACITOR rXD .lU.' ♦-ICX lOOVDC CFP 


28 480 


0160 3094 


A7C16 


0160-4297 


» 


2 


CAPAcnc.ft FXD .D?:tjr ►an ?ox idovdc rcR 


r.6289 


C02.1F1 31H2237S22- rPM 


A7C17 


0 1 60-45*97 






CAPACITOR FXD .022UF *nc 2CX lOOVDC CFP 


5620? 


C0:.*3ri01H22.37S?2 COM 


A7C17 


OlOO 0197 


8 




CAPAClTriR FaO .'•..'Ur«'l3X POVOC TA 


66269 


1S3I)?25X9J23A2 


A7l'.2Q 


0180-0197 


a 




CAPACITOR-rxO ?.2Ur^-lCX ?f.VDC TA 


56289 


iriOr.225X90rOA2 


A9r2i 


0160- D8R9 


\ 


1 


CAPACIT(jR-rxD .ri3MF ♦ lOX OOVDC PCI YF 


284133 


3163 3889 


A7C22 


0160-0168 


1 


1 


CAPACTTOR-FXD . lUF +-1C% P.CCVDC PO: YT 


2H480 


016C 016R 


A9C23 


0160-0163 


6 


1 


CAPACITOR-FXD ..133UF -♦-lOX 200VDC POL'YE 


28483 


3160-0163 


A9C24 


0160-0161 


4 


1 


CAPACITOR FXD 0U3F +-UX 20CVDC POI YF 


20400 


0160 0161 


A9CP5 


0160 ■ 0155 


6 


1 


CAPACmiR FXD 3303PF ♦-inx LOOVDC PCI YE 


28483 


0160 0155 


A9C26 


0160-0945 


2 


t 


CAPACITOR FXO 710PF + 5X tflCVDC MICA 


28480 


C16fl 0945 


A9C27 


0160 0134 


1 


1 


CAPACITOR rXD PPOPF < 5X 3T3VDC MICA 


28480 


3160 0134 


A7C28 


0 180-0197 


8 




CAPACITOR FXD UX ?r.VDC TA 


56287 


150D225X9020A2 


A9CRI 


1901 0050 


3 


r.'S 


DioDr-cuiTcniKc. nov 200 »ia ins 00-.35 


rG4l)3 


1931 0350 


A7CR2 


lVOl-0376 


6 


1 


DIODF CFN PRP 35V 50MA DO 35 


;!8400 


1901 0376 


A7CR3 


1901 0050 


3 




PTOCE CWITCMIKG 83V 2J3MA INS DO 35 


20 480 


1731-0050 


A7CR4 


1901-0050 


3 




DIODC SWITCHING OCV 200MA 7NS DO-35 


20488 


1901 -0050 


A9CR5 


1931- 0050 


3 




DTDDf CUITCHINC ODV 20RMA I'NS DO if. 


28480 


1931-0050 


A9CR6 


1 901 '0050 


3 




DIGDF SWITCHING GfiV 2G0MA 2N3 DC 35 


28480 


1901 0050 


A9CR7 


1901 - 0539 


3 


1 


DIODE GM GIG CU DITKY 


28483 


1931-0539 


A7CR8 


1701-0050 


3 




DIODF SWITCHING «CV 2C0MA ?N3 DO 3f 


28480 


1901 -6050 


A9t-R9 


1901 • 0050 


3 




DTDDF SWnCHTNG OOV 200MA I.-NS DO 35 


28480 


1931-0050 


A9CltlO 


1901-OC50 


3 




DIODF SWtTCHINC. BCV 200HA 2NC DO-35 


28400 


1901 0050 


A9rBll 


1701 0050 


3 




DIODF CWimUNG 83V 203MA INS CO-35 


28480 


1901-0350 


A9CR12 


1 VC1-0U50 


3 




DIODF SWITCHING 8CV 2(iCHA 2NS DO 35 


28480 


1901 -0050 


A9(.R13 


1731 -0050 


\ 




DIODF SUITCHINC. OOV 203MA INS DO-35 


20483 


1931-0050 


A9CR14 


1VO1-O050 


3 




DIODF -SUITCHINC. 8tV 2COHA 2NC DO-35 


284D0 


1901 -1050 


A9CR i 5 


1931 0050 


3 




DIODF SUITCHINC 83V 2B3MA 2NS DO-35 


20483 


1931-0050 


A7CM6 


1911-0050 


3 




DIODF SWITCHING ROV 200MA PNG D0-3f 


28480 


1901 -1050 


A9CR17 


1901 0050 


3 




DIODE SWITCHING 05V 200MA PNS DO-35 


28480 


1901-0050 


A9CRie 


1 V01-0050 


3 




DIODF SWITCHING BCV 200MA 2NS DO-35 


28480 


1901 -0050 


A7CR19 


1701-0050 


3 




DIODF SWITCHING 30V 203MA l‘NS GO-35 


20480 


1931-0050 


A9CR20 


1901-0050 


3 




DIODC SWITCHING BOV 2C0MA 2NG Dll-35 


28480 


1901-0050 


A7CR21 


1701 0050 


3 




DIODE SWITCHING BOV 200MA 2NG DO-35 


20480 


1901-0050 


A9CR23 


1701-0050 


3 




DIODC-SWITCHING 80V 2C0MA 2NG DO-35 


2A480 


1901 '0050 


A9CR25 


1901 0050 


3 




DIODE-SWITCHING BOV 20BMA 2N5 DO-35 


20480 


1931-0050 


A9026 


1701-0050 


3 




DIODE SWITCHING BOV 200MA 2NC DO-35 


28480 


1901 8050 


A9CR27 


1901 -0050 


3 




DIODE SWITCHING OOV 203MA PNG DO-35 


20480 


1901-0050 


A7CI28 


1911-0050 


3 




DIODE -SWITCHING BOV 2C0MA 2NS DO-35 


20488 


1901-8050 


A9CR29 


1901 0050 


3 




DIODC SWITCHING BOV 200MA 2NS DO-35 


20480 


1701-0050 


A9Q1 


1654-0637 


1 


i 


TRANSISTOR NPN 2N2219A SI TO-5 PD=0l)CMW 


01295 


2N2219A 


A9Q2 


1054 0071 


7 




TRANSISTOR NPN SI PD=300KW FT=200HH7 


28480 


1854-0071 


A9Q3 


tnSS-008? 


2 




TRANSISTOR J-FE7 P-CHAN D MODE SI 


28480 


lOSS'OOOa 


A9Q4 


1855-0002 


2 




TRANSISTOR J FCT P-CHAN D-RODE SI 


20480 


1855-0002 


A9Q3 


inS3-0020 


4 




TRANSISTOR PNP SI PD=300MU FT=150MH7 


2R4R0 


1853 0020 


A9Q6 


1854-0071 


7 




TRANSISTOR NPN SI PD=300MU FT=200MH7 


20480 


1054-0071 


A9Q7 


1854-0071 


7 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28408 


1854 0871 


A9Q6 


1853-0316 


1 


1 


TRANSISTOR- DUAL PNP PD-500MU 


26460 


1053-0316 


A9U9 


1854-0071 


7 




TRANSISTOR NPN SI PD=300MU FT=200MH7 


28460 


1054-8871 


A9Q10 


1854-0071 


7 




TRANSISTOR NPN SI PD=300MW FT=200MH2 


20 480 


1054-0071 


A9Q1I 


1855-0417 


7 


2 


TRANSISTOR J-FET N-CHAN D MODE TO 18 SI 


2B4B8 


1055-0417 


A9Q12 


1853-0020 


4 




TRANSISTOR PNP SI PD=300MU FT=150MH? 


28480 


1053-0020 


A9QI3 


1854-0071 


7 




TRANSISTOR NPN ST PD=300MW FT=200MHZ 


20400 


1054-0071 


A9Q14 


1854-0404 


0 


5 


TRANSISTOR NPN 7 1 TO-18 PD=360KU 


20460 


18540404 


A9Q15 


1855-0082 


2 




TRANSISTOR J-FET P-CHAN D-MODE SI 


26460 


1855-0082 
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TABLE8-6. SWEEP GENERATOR/BANDWIDTH CONTROLASSEMBLYA9, REPLACEABLE PARTS (2 OF4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




03H? 


P 




lRAN5lT,lf.R .) rn P ri«AN D POD(. 51 


. nisn 




AVU17 


in55-OC02 


? 




TPAN5ir,TOP J in F-CMAN D MHDE SI 


POABO 




AVQm 


tnL4 0404 


a 




IRAM'll'UfiR WPN M to in 1*5 760r.U 


, 0480 




AVUIV 


1HS3- non* 


♦ 




TKAN:'.I*TTOR PNP CT PO-.IOCHU FT»t*;0«:{/ 


Pi-HSn 


U»'.3 0020 




0423 


4 




1UAKSir,U)R PNP M PD-303r.U FT-inONl/ 


R480 


tNS3-00P0 


avq;m 


11134 0 404 


0. 




TPANOTSTOR NPN CT TO 10 PT/ 36CHy 


PR A no 


inS4 04C4 


A', or-:? 


1AS4 0371 


7 




TRANOr'IldR NPN SI PD».T00rU rT«200Ml7 


? ni8!) 


1(154 0^71 


AVI323 


uifi5-ona2 


2 




TRANSJOIOR J-rCT P CMAN P HOOC SI 


PRASO 


mss 0002 




tnr.4 0371 


7 




IRANSlSTf.R NPN SI PD=301hW f TsPO.IhH? 


. C4B11 


Ilt';4-(I371 






2 




TRANSISTOR J-rri P CMAN I* HOOF Qj 


PR Ann 


inr.s 0082 


A'/Cp.-'A 


Kifi4 0 371 


7 




TPANSir.lfifi NPN r.l P0-303MU rT»?D3hU7 


. B48 0 


11*54-0071 


AVU27 


11154-0071 


7 




TRANSISTOR NPN SI PD-3CriNU FT»2EimH/ 


PRASQ 


in:.4 0671 


A9Q?fi 


inS4- 0071 


7 




IRANSlSTfiR NPN S) PDsTOQKU rT-2a0hH7 


. GA8n 


1H54-0071 


AVU27 


11155-0414 


4 


;•* 


TPAN'-ISTOP J F( I 2N4393 N PHAN D MOnr 


(1A713 


2N4393 




Hlf,4 0371 


7 




TRANSTSTC.R NPN ST PD-T03PU FT-'200Mn7 


P84B !1 


IR54 3071 


AVU.f1 


J«*.4 0071 


7 




TRANSISTOR NPN SI PD^SOCHU FTaPPCHH/ 


PBnno 


1054 1671 


AVQ32 


Kir.4 0071 


7 




iRANST&rr.R NPN St PD-3a0P.U TT-PODhUP 


rr‘4R{) 


Ufr.4-007l 


AVU13 


1H54- 0404 


0 




TPANSTSTllR NPN 51 TO 10 Pl>*3bCMU 


PfMna 


inS4 - 0464 


AVU34 


1:j54 0 371 


7 




IRANSTSThR NPN SI PO'.TOTKU rT^POOhll? 


548 0 


inri4 037i 


AVQ3S 


11»54-n07l 


7 




TRANSISTOR NPN SI PD’3C0nU rT*20flHM/ 


PR4nu 


mr.4 0071 


AVQ’A 


1H53 0320 


^ 4 




IRANSISTOn PNP SI PD==3!)0hU FT = 150hH7 


^ B4R0 


lf«53-0320 


AVU37 


11155-0 417 


7 




TPANGTSTOP J -FETT N -CHAN D MODF TO -10 01 


PBAtBO 


in'.5 0417 


A'/U3H 


inr.4 040 4 


3 




IRANOTOTCiR NPN 01 TID-IO PD-36()hU 


?n4B0 


in54-0404 


A9U39 


U154-0C71 


7 




TPANOTSTOP NPN OT PD^-'TOOMW FT=?(',0HH/ 


pRAnn 


|tr.4 0071 


A7Q4 3 


1U53 9320 


4 




TRANSISTOR PNP 01 PD^^SOTKU FT=--^1 ODhll? 


PHABO 


1(153-0 020 


A9U41 


IH54 0071 


7 




TRANOT5TOR NI’N 51 PD^=30Dhi-J FT=?,00MH7 


111400 


inr.4 0071 


A9Q42 


lftS4 0071 


7 




TRANSTOTOR NPN 01 Pn^innhU FT=PnDhll7 


P04BO 


\UZ 4-0071 


AVQ43 


11154-0071 


7 




TRANSISTOR NI’N ST PD 300HU FT=P00MH7 


PRAQO 


inr.4 0071 


A7Q44 


irir.4 0371 


7 




TRANSTOTriR NPN 01 PI)-30Qf'.U rT-^?0ahH7 


PB48 0 


1R54-0971 


A7Q45 


1O‘j4-0071 


1 7 




TRANSISTOR NI'N 51 PD 3(H)MW FT=200MHZ 


?R4no 


in-.4 0071 


A9Q4f. 


i:»f,4 0371 


7 




TRANSIBIfiR NPN 01 PD = 3()0hU FT-POnMUZ 


r R4R0 


1(«S4-0071 


A9U47 


U554- 0 071 


7 




TRANSISTOR NPN 51 PD-^30r.MU FT=P0nMH7 


PRABO 


i(r.4 -0(171 


A7Q40 


1(154 0371 


7 




IRANSIOTOR NPN 01 PD=^3a0hU FT^POnMH'/ 


PB480 


ldS4-n071 


AVU49 


11154-0071 


7 




TRANSISTOR NPN ST PD^-=30flhW FT=20nMH7 


PRAOn 


1054 0071 


Avur.o 


Ut54 0071 


7 




TRANST.STOR NPN 51 PD-^-^BanU FT ZOOtlVl? 


rtmw 


|U54-n371 


AVQ3I 


1054-0071 


7 




TRANSISTOR NPN ST PD 300HU FT=2C0MH7 


PR 45 0 


1054 0071 


a9u;l' 


1054 0071 


7 




1RANSIOIDR NPN 01 PD = 300r'.U FT=?00hll7 


PR48 0 


1(154-0071 


AVQS3 


1H54-0071 


7 




TRANSISTOR NPN SI PD=30CMW FT=;?nOMH7 


PR480 


in:-4 0071 


ASQf,4 


1054 0071 


7 




IRANSISTC 1 R NPN OJ PD = 3naK.U rT=P00h!l7 


;B40O 


1(154-0071 


A9Q55 


1054-0071 


1 7 




TRANSISTOR NPN ST PD--300MN FT=?tt0hH7 


PR48C 


in:. 4 0071 


A7UL6 


1055 0414 


4 




TRANSTSTDR J FFT 284393 N 1 NAN D PJTOr 


0471 3 


2N43V.3 


A9R1 


0/.98-3450 


9 


1 


RLSICTOR 42. 2K IX .12r,y F TC«0< IftO 


PAS46 


C4 I/O TO 4222-F 


A9R3 


3757-0279 


n 


4 


RFSISKjR I.IAK IX 1?5U r tc o«-io.t 


PAS46 


C4 I/O- TO 3161 r 


AVR4 


0757-0419 


0 


1 


firSlSTOR bOI IX .125U F Tr.«o»-ico 


PAS46 


C4 1/8-TC-601R-F 


A9RS 


0757 0459 


8 


4 


RCSir.TOR 56.rK IX .125W F TC O*-100 


P.4546 


C4 1 /B- TO *562? F 


A9R6 


0098-3152 


9 


» 


RrSISTOR 3.40K IX .12SU F TC«0*ICO 


24546 


C4 1/O-TO 3401'F 


AVR7 


0757- 0442 


9 




RFSIOTDR lOK IX IPfjW F TC-(H-100 


24546 


C4 I/8-TO-10O2-F 


A9R8 


0757-0442 


9 




RFSISTOR tOK IX . 125U F TC::=0+-100 


PAf.46 


C4- 1/0-TO-1OC2 F 


A9R9 


0757- 0444 


1 


? 


RE5ISIOR 12 IK IX 1 25U F TC=0 + -inO 


24546 


C4 1/8 TO 1212 F 


A9R10 


PlOO-3109 


2 


1 


RFSISTOR TRMR 2K tOX C GIDF ADJ 17 TRN 


OPl 1 1 


43P202 


A9RU 


0690-3457 


6 




RCSISTOR 316K IX 1 25U F TC = 0i 100 


PR4B0 


0698 3457 


A9R12 


0696 3446 


3 


1 


RESISTOR 383 IX ,125U F Tn^^O+'infl 


P4S46 


C4 1/8 T0-383R'F 


A9R 1 3 


2100-3052 


4 


1 


RESISTDR-IRMR 50 lOX C SIDE ADJ 17-TRN 


02111 


43P500 


A9R14 


0#>98-3442 


9 


1 


RESISTOR 237 1% .125U F TC^^0+-1DD 


24546 


C4 1/B-TO- 237R F 


A9RI5 


0757 0424 


7 


1 


RESISTOR I.IK 1% ,125U F TC=Df-10n 


P4546 


C4- 1/8-TO-llOl F 


A9R16 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC=0+-10C 


24S46 


C4 1/8-TO 3161-F 


A9R17 


0698 3444 


1 


1 


RESISTOR 316 \X .125W F TC=3*-100 


24546 


C4 1/0- T0-316R-F 


A9R18 


0757-0280 


3 


1 


RESISTOR IK IX .125U F TC=^0 + -100 


24546 


C4-1/e-TO-lfl01-F 


A9R19 


0757 0346 


, 2 


2 


RESISTOR 10 1% .125U F TC=0+-100 


24546 


C4- l/a-TO-lORO F 


A9R20 


0757-0465 


1 b 


11 


RCSISTOR 100K IX .125U F TC = 8+-1(H1 


24546 


C4 1/e-TC- 1003-F 


A9R21 


0698- 3451 


0 


2 


RESISTOR 133K 1% .125W F TC=0 + -100 


24546 


C4- 1/0-TO-1333-F 


A9R22 


0757-0459 


3 




RESISTOR 56. 2K IX .125U F TC=0+-1C(1 


P4546 


C4-1/8-T0-5622-F 


A9R23 


0698-7421 


2 


3 


RESISTOR 40K , 25X .125U F TC=0-»-100 


1 9701 


MF4CI/0-TO-4OO2-C 


A9R24 


0698-3194 


3 


3 


RCSISTOR 20K ,25X .125U F TC=0+-50 


03888 


PHC55-1/6 TP P002-C 


A9R?5 


0698-7794 


2 


3 


RCSISTOR lOK .25X .125U F TC=0+-100 


1 9731 


Hr4Cl/8-T0-1002-C 


A9R26 


0757-02S9 


2 




RESISTOR 13. 3K IX .125U F TC=0 + -100 


1 9701 


MF4C1/8-T0 1332-F 


A9R27 


0757-0199 


3 


6 


RESISTOR 21. 5K IX .125U F TC=B+-tOO 


24546 


C4 1/0-TO-215P-F 


A9R28 


0757-0465 


6 




RESISTOR TOOK IX .125W F TC = 0 + -100 


24546 


C4-1/G-T0-1003-F 


A9R29 


0698-6360 


b 


5 


RESISTOR 10K .IX . 1 25U F TC=tt+-25 


PB4Q0 


0698 6360 


A9R3G 


0698-3934 


4 


1 


RCSISTOR 42.19K .IX .125U F TC=0-»-25 


20480 


0690-3934 


A9R31 


•696-7794 


2 




RESISTOR lOK . 25X .125U F TC=0+-100 


1 9701 


MF4C1/8-T0-1O32-C 


A9R32 


0683-3355 


2 


3 


RCSISTOR 3.3M 5X .25U FC TC=-9C0/+1 1 00 


01 121 


C0335S 


A9R33 


0683-3355 


2 




RESISTOR 3.3M 5X .25U FC TC=-900/+1100 


01121 


C83355 


A9R34 


0757-0289 


2 




RESISTOR 13. 3K 1% .125U F TC«0 + -100 


1 9701 


nF4Cl/8-T0-1332-F 


A9R35 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-10Q 


24546 


C41/8-T0-1602-F 


A9R3A 


0757-0465 


b 




RESISTOR lOOK IX .125U F TC»0+-100 


24546 


C4-1/6-T0-1003-F 



8-ioa 
























MODEL 8559A 



SERVICE 



TABLE 8S. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9. REPLACEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9P 37 


0757-0445 


4 




RCSICTOR 100K IX .125W f TC>04-1CC 


24M4 


C4 l/STO 1003 F 


A'/QZO 


0757- 0450 


7 




RECtSTDR 51. IK 1% .1258 F TC-«04-10J 


20544 


C4 1/8- 13 5112 F 


A9R3? 


0£>98-436t 


4 




RESISTOR lOK .IX .1?5W F TC=0*-25 


2H<no 


1 0498 4340 




0757 B44? 


9 




RTSISIOR 13K IX .1.'‘5W F Tr=3» 100 


24S44 


C4 t/8 13-1032 F 


A9R41 


0498-3140 


B 




RFSISTOR 31. 4K IX .1258 F TC«0«-1CC 


24'‘.44 


C4 1/8-1 C 3142 r 


A'.R4?H 


0490-3935 


5 


1 


RCr.imtiR 4.946K .IX . US8 F Tr“-3« T'S 


20480 


34V8 3735 


A9R43 


0498-3140 


a 




RFSir.TOR 31. 4K IX .1258 F Tr»0« -1CD 


24544 


C4 l/fl TO 3162 F 


A9R44 


0673 3240 


9 


2 


RCSTOIAR 464K IX .1258 F TC-3* 100 


rO480 


3690 1260 


A9R45 


0757-0465 


4 




RFSTGTOR 100K IX .1258 F TC=‘0<-100 


24544 


C4 1/0-T# ICr.3F 


A9R46 


0757 0439 


4 


3 


RFF.TGirtR 4.B1K IX ,1258 F 1C*3*-100 


24544 


C4 1/8-TU-4811 r 


A7R47« 


0498 4037 


0 


2 


RFGir.rnp 44.4 ix .irsw f tc«o«*ico 


?4!.44 


C4 1/e-TC 44P4 F 


AVR48 


0403 4845 


1 


1 


RFGir.l(‘R 483K 5X .258 FC 1C* 803/i?30 


01121 


I;04B45 


A7R49 


0698-3457 


4 




RFSIGTOR 316K IX .1258 F Tr«-0*-UC 


2C40O 


C498 3457 


A9R!;0 


0757 3439 


4 




RFGI'ilfiR 4.81K IX .1258 F TC-Of-103 


24544 


C4 1/e- T0-6ei1 F 


A7R51 


0 698- 4 C 37 


0 




RFSir.TOR 44.4 IX .1258 F TC^t+-1Cr. 


24544 


F.4 I/O TC 44P4 -F 


A7R52 


0498 3160 


8 




RFSIS7DR 31. 6K IX .1258 F TC-«a»-133 


24544 


C4 1/8-T3 3142 f 


A7RS3 


0757-0279 


0 




RCr.ir.TOR 3.14H IX .1258 F Tr«0*-Ufl 


24544 


r.4 1/9 -TO 3141 -F 


A7Rf.4 


0757 0442 


9 




RFSir.lOR IQK IX .1258 F 1C*34'100 


24546 


F4 1/8- TO -1002 r 


A9R35 


0757-0444 


5 


t 


RFSir.TOR 90. 9K IX .1258 F TC=*fl<-ir.fi 


24544 


H4 1/8- TO 9C92 F 


A?R^fa 


3757-027? 


3 




RFCTSTOR 3.1/K IX .1258 F TC*3*-103 


24546 


C4 1/8-T3- 3141 r 


A9HS7 


0757-0439 


4 




RFSIOrOR 4. OIK IX .1258 F TC*0*lCt 


24544 


C4 t/Q TO 4R11 r 


A9RS0 


0757 0463 


1 




REOtmOR 61. 9K IX .1258 F 1C*0«-133 


24544 


C4 1/8-T0-6192- F 


A7RS9 


0757-0442 


9 




RFSIGTOR 1CK IX ,1258 F Tr»-0*-100 


24544 


C4 1/8-TO 1CC2 F 


A9R60 


0757 3442 


9 




RFSIS16R 13K IX .1258 F TC 0<-103 


24544 


C4 I/O- T3-1032-F 


AVR6I 


0757-0465 


4 




RrSICTOB 100K IX .1258 F TC*«0«100 


245 44 


C4 1/B-TC 1C03 F 


AVR6? 


3757 0445 


4 




Rf.OIS1DR 103K IX .1258 F IC«3*-133 


24546 


C4 1/8' TO 1033'F 


A9R64 


0757-0445 


4 




RFSICTOR ICOK IX .1258 F TCrfl^-IOfi 


24544 


F4 1/8-TO 10C3 F 


A9R65 


0757-0459 


Q 




RCSlSICiR 56. tK IX .1258 F TC*a«-l03 


24544 


C4 1/n T 0-5422 F 


A9R66 


0757-0442 


9 




RFSIGTOR 10K IX .1258 F TC=0^-1CC 


24544 


C4 1/8'TO 10C2-F 


AVR67 


3690 3154 


0 


1 


REr.ir.16R 4.22K IX .1258 F IC^O^-IOO 


24544 


C4 1/0-T3-4221 F 


A9R68 


0498 3457 


6 


3 


RESISTOR 314K IX .1258 F Tr.=0 + -100 


28400 


0498 3457 


AVR6? 


0757 0440 


7 


1 


flcr.ir.T6R 7.5K IX .i:/58 r rc-o« to3 


24544 


C4 1/8- 10 7531 F 


A9R70 


0498-4341 


4 




RESISTOR 10K .IX .1258 F Tr-fl»-23 


28480 


0490 6340 


AVR71 


0757 0442 


9 




RES1S16R 1.1K IX .1258 F ir*B*-103 


24544 


C4 1/8- ID -1032- r 


A7R72 


21CQ-285t 


8 




RFSISTOP-TPhR IQK 10X 88 SinC-ADJ 2C. TRN 


02460 


301 Or-103 


A7R73 


0490- 6360 


4 




flCSISIf'R lOK .IX ,1258 F 1C-04-25 


28 480 


0498 4360 


A7R74 


0757-0459 


e 




RFSISTOR 54. 2K IX .l.'»58 F TC^t*-100 


24546 


C4 1/8-TO 5422 F 


A7R75 


0498*7794 


2 




RCSISUiR lOK .25X .i:.58 F IC'D-^-lOO 


19731 


P.F4ri/0-T3-1OO2-C 


A9R76 


0698-3238 


1 




RFSir.TOR 2.5K .?5X .1258 F TC*0«-5p i 


28480 


0498 3238 


AVR77 


0757 0465 


4 




RFSTSlliR t03K IX .1258 F 1C‘3« 10.1 1 


24546 


C4 1/8- T0-1033-F 


A9R78 


0698-8827 


4 




RFSISTOR 1M IX .1258 F 1C-0»“10C 


28400 


0690 8827 


A9R77 


0490 £027 


4 




RESISTOR 1H IX .1258 F 1C-0*-130 


2.0483 


D49R-Cn?7 


A9Re0 


0757-0465 


4 




RFSISTOR mOK IX .1258 F TC^O^-IOO 


24544 


C4 1/0-TO in03-F 


A7Rni 


0490-4363 


4 




RCCIOViR lOK .IX .1258 F TC*0*- 25 


20403 


0698 4340 


AVR82 


0698-4362 


6 


* 


prCISTOR IK .IX .1258 f TC=0»-25 


20400 


04V8 6342 


A9RQ3 


0698-79I2 


4 




RFCTM6R 111.1 .:-5X .1258 F 1C=3« lOO 


19701 


HF4r.1/B- TO-1 IIRI -C 


AVR84 


0698-7421 


2 




RFSISTOR 40K .25X .1258 F TC*0<-100 


19701 


nr4C1/8 TO 4C02-C 


A9RnS 


2100-2850 


Q 




RFSISIOR-lflnR 13K 13X WU S13E ADJ 20 1RN 


32663 


381 3P> 1 33 


A9R86 


0757-0447 


4 


1 1 


RFSISTOR 14. .IK IX .1258 f TC*0« IOC 


24544 


C4 1/8 -TO 1422 F 


A9R87 


0757 0461 


2 


1 ! 


RFSISTOR 40. IK IX .1258 F 1C'3« 100 


24544 


C4 1/8* T3-6812 F 


A9R88 


0757-0442 


9 




RISISTOP lOK IX .1258 F TC‘-0*-lCC 


24544 


C4 1/0-TQ-1RO2 F 


A9R87 


0757 0442 


9 




RFSISTOR 10K IX .l.'i’.OF TC-0*-1D3 


24544 


C4 1/B- TO-103? F 


A9R90 


0757-0209 1 


2 




RFSISTOR 13. 3K IX .1258 F TC*0* 100 


19701 


«r4Cl/e-T0 1332-F 


A9R91 


0403 3355 


2 




RFSISTflR 3.2M 5X .258 FC TC* 900/M100 


31121 


Cin355 


A9R92 


0757-0346 


p 




RFSISTOR 10 IX .1258 F TF. 0«-1C0 


24544 


C4 1/0*10 1CPC-F 


AVR92 


2100 3154 


7 


1 


RESISTOR-IROR IK 1 0X C SIOF-ADJ 17 IRN 


■12111 


430102 


A7R93 


0757-0465 


6 




RFSISrOR tOOK IX .1258 F TC«0*-10Q 


24546 


F4 1/8-IQ 1003 F 


A9R94 


0757 0199 


3 




RFStSIOR 21. 5K IX .1258 F 1C*0* 100 


24544 


C4 1/8-T0-2152 F 


A7R95 


0698-3157 


3 , 


1 


RFSISTOR 19. 4K IX .1258 F TC*0*1C0 


24544 


C4 1/8-T0-1742-F 


A9R96 


0498-3136 


8 


1 


RESISTOR 17. OK IX .1258 F TC*3^-100 


24544 


C4 1/a-T3'1782 F 


A9R97 


0757-1094 


9 


1 


RFSISTOR 1.47k IX .1258 F TC«04'IOO 


24544 


C4'l/e-T0 1471-F 


A7R98 


0757- 0289 


2 ; 




RESISTOR 13. ?K IX .1258 F TC«3«*100 


19731 


AF4C1/8-T0 1332-F 


A9R99 


0757-0199 


3 




RFSISTOR 21. 5K IX .1258 F TC»0» ItO 


24544 


C4 1/8-TC-2152 F 


A9R1 D1 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TCe3«-10D 


24544 


C4 1/8-TO -2I52-F 


A9R102 


0 698-3451 


0 




RFSISTOR 133K IX .1258 F TC*0^-10fl 


24546 


C4-1/8-T0-1333-F 


A9R103 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC*3«-100 


24544 


C4 1/8-T0-2152-F 


A9R104 


0757-0199 


1 

3 




RFSISTOR 21. 5K IX .1258 F TC-0+-100 


24546 


C4-1/0-TO-2152-F 


AVR1 as 


0498-0185 


0 


1 


RF.CIGTOR 2.41K IX .1258 F TC»0*-100 


24546 


C4-1/8-T0-2611 -F 


A9R106 


0698-3260 


9 




RESISTOR 444K IX .1258 F TC*0«-100 


28400 


0498-3240 


A9Rt97 


0757-0444 


1 




RESISTOR 12. IK IX .1258 F TC-3+-100 


24546 


C4 1/0-TO-1212-F 


A9R108 


0698-3194 


8 




RESISTOR 20K ,25X .1258 F TC*6«-S0 


03880 


PHE55-1/8-T? 2002-C 


A9R109* 


0698-3151 


7 


1 


RESISTOR 2.D7K IX .1258 F IC*84-100 


24544 


C4-l/e-T0-2e71 -F 


A9Rlie* 


0757-0442 


9 


13 1 


RESISTOR lOK IX .1258 F TC*0*-100 


24544 


C4 1/8-TO- 1002-F 


A9Rin« 


0757-0458 


7 




RESISTOR 51. IK IX .1258 F TC-04-100 


24544 


C4-1/0-TO-5112-F 


A9RM6* 


0757-0440 


1 




RESISTOR 61. 9K IX .1258 F TC»t«-tOO 


24544 


C4 1/8-T0-6192-F 


A9R n 7 


0696-7421 


2 




RESISTOR 40K . 25X .1258 F TC«0«*100 


19731 


HF4C1/8-TO-4I02-C 



8-109 
















SERVICE 



MODEL8559A 



TABLE SWEEP GENERATORiBANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLEPARTS(40F 4) 



Reference 

Designation 


HP Part 
Number 


i; 

II 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9R1 


37i7 0269 


, 




srstr.TCiR 11. ?K \x .i25wr in»D<'ioo 


19731 


hF4n/8-T0-133? F 


A9R119 


0696 3194 


3 




PC515T0R 2CK .125M f Tr»0*-5Q 


C.1P89 


PME55 1/8 T2 2002 C 


A9R120* 


3690 6172 


S 


1 


Rr.5I6Tf<R 4K . 2M .125g T Tn-3< -50 


19731 


hF4r.l/B-T2-4301 C 


A9R121 


0698 -7412 


1 


1 


RrSIPTOR 13. IH ,?5t .125W F TC-0< 100 


19701 


MCAri/S TC 1342-C 


A?R1?2 


0757>0442 


9 




RFSir.UiR 13K IX ,125U F TC^O«-103 


24546 


C4 1/3-TO 1302 r 


A9R123 


0690 -8627 


4 




PCSinTOS IM IX ,125U F TC*=C»-1C0 


20460 


0698 8C27 


A9R124 


07S7 0289 


2 




RC5JMCIR 13. IK IX .125W F 7C»3*130 


19731 


MF4C1/8 T3 1332'F 


A9TP1 


12S1>060Q 


4 


9 


rONNECTOR-SGL CONT PIN 1.14 MM-BGC Sr SD 


20400 


1251 -060C 


A9TP2 


1251-0630 


i 




CONNECTOR- 5GL CONT PIN 1.14-MM-E'CC 02 Cr.] 


PO480 


1251 -0600 


A9Tf3 


1251-0600 


4 




CONNECTOR 5QI CONT PIN 1 , 1 4-H M -UQC-r.2 SO 


20400 


1251 -060C 


A97P4 


1251-0600 


) 




COKNECTTiR CCvl CONT PIN 1 . 1 4-rtM- BCC- T>2 .CQ 


20463 


i:;51 -0600 


A7TP5 


12S1-O6C0 


n 




CONNECTOR SGt. CONT PIN 1 .14 hM-B3C C2 GQ 


20400 


1251 -0600 


A9TP6 


K*51-0600 


1 




cnNNFrioR 5C»L r.CNT pin 1,14 r,H bgc '.z r,o 


2048 :i 


1251-0600 


A9TP7 


1251-0600 


0 




CONNECTDR-SGl CONT PIN 1.14 Mrt-BSC-G? SO 


20400 


1251 -0600 


A9TP8 


1251 -0600 


) 




CDNNJ CTDR- CGL CUNT PIN 1,l4-hM-B5C 32 GQ 


?n4B(i 


1251-0600 


A9TP9 


1251-0600 


0 




CONNECTOR -SGi CONT PIN 1.14 MM-BSC 32 SQ 


20400 


1251 0600 


AVUl 


1020 0223 


4 


1 


TC UP AMP UP TO 79 PKC 


iLfOS 


CASOI AT 


A9U2 


UI26-0C92 


3 


1 


1 T OP AMP GP DO.A1 TO -99 PKC 


20400 


10:V. -0092 


A9U3 


1026-1056 


3 


1 


TC UP AMP UP O-TO 99 PKC 


28483 


1626-1358 


A9U4 


11111-0212 


6 


3 


NCTUOSK-RES 16-DTP22.0H O.IM X 8 


Cl 121 


3U.6223 


A9U5 


1O10 9212 


6 




NCIItURK-PtS 16 D1P22.3K OHM X 0 


31121 


316B223 


A9U6 


1810-0212 


6 




NCruORK-PCS 16-DTP22.CK OUH X 8 


01121 


3166223 


A9U7 


1010-0207 


9 


1 


NETWORK «r 3 0 niP22.3K Oi;M X 7 


01121 


208A223 


A9VRI 


1902 -0025 


4 


1 


DIODE-ZNR UV 5X DO -35 PD .4W TC==+,(W.X 


20400 


1902-0025 


A9VR2 


1902- 31.19 


7 


2 


DIODE- 7NR 8 . 25V 5X 00-35 P0».4W 


20493 


1912-31.39 


A9UR3 


1902-0049 


2 


1 


DIODF ZNP 6 19V 5Z Dll 35 PD = .4W 


20480 


1702 0049 


A9VR4 


1932-3139 


7 




DIODl 7NR 0 25V 5% 0 0 35 PD=.4W 


; 0460 


1932 3139 


A9VR5 


1902-0041 


y 


1 


DIODE ZNP 5 IIV fjX DO 35 PD:--.4U 


28460 


1902 -0041 






1 




A9 MICCriLANr-OUS PARTS 








0401-0026 


1 


1 


PLUG-HOI E BDR HD FOR .107 D HOI E NYI 


C2768 


2C7 120241 03 0101 




1230-0173 


B 


1 


INGl LATGR-XGTR DAP GL 


20463 


1233 0173 




2200-0107 






SCREW MACH 4 4(1 .375 H LG PAN HD P07.[ 


28480 


22000107 



8-110 
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SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY 




FIGURE a39. SWEEPGENERATOR/BANDWIDTH CONTROLASSEMBLYA9, COMPONENTLOCATIONS 



8112 





















MODEL 8559A 



SERVICE 



AO SWEEP GENERATOR/BANDWIDTH 
CONTROL ASSEMBLY 
08559-60083 (1 OF 2) 



O -l-IOV TEMP 
DEPENDENT 
POWER SUPPLY 

+ I4.5V +I5V 



FRONT SWITCH ASSEMBLY A2 



TIME/DIV (NOTE 10) 



SIGNAL 


to/from 


FUNCTION 

BLOCK 


RETRACE 

BLANK 


AtSP) 19 


O 


TRIG 


A2S4 


o 


SYNC 


A2S4 


o 


SiNCtE 


A2S4 


o 


ST 7 


A2S3 


o 


MAN SWEEP 


A2H4 


o 


VERT 


A2RS 


o 


•17«V 


PI 26 

REAR PANEL 


© 


GNO 


AI6 


© 




REAR PANEL 


© 


•»5V 


PI 29 


HOVNOM 


AM. A12. A13 


0 




PI 29 


ewt 


A2SS 


o 


BWS 


A7SS 


o 


BW2 


A2SS 


o 


ew6 


AM.A13 
PI 31 


o 


8W3 


A2SS 


o 


ew7 


A1I.AI3 
PI 32 


9 


BW4 


A2SS 


o 


NOISE 

MEASURE 


A7SI 


o 


ATTENSWP 


A8PI 33 


© 


VIDEO FIITER 


A2R4 


o 


AST 


ABPI 34 


o 


GNO 1 


AI6 


© 


NC 


NC 


NC 


ESS 


A2S6 


© 


ESI 


A2S6 


© 


FS4 


A?Sb 


© 


FS2 


A2SB 


© 


FS6 


A2S6 


© 


ES3 


A7SA 


© 


SWEEP* 


A9PI 4(1 
AI6H3 


© 


STI 


A2S3 


o 


SWEEP' 


A9PI 3!* 


o 


ST2 


A2S3 


o 


STCTR 


REAR PANII 
Pt 29 


© 


ST3 


A7S3 


o 


•14 SV 


A7PI 10 


© 


ST4 


A2S3 


o 


GNO 2 


A16 


© 


STS 


A2S3 


o 


STB 


A2S3 


o 



Rl 


i 410V 


1 


661 


4Z .ZK ' 
RZ 


o 


5 






1000 
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SERVICE 



A9 SWEEP GENERATOR/BAND WIDTH CONTROL ASSEMBLY 
08559-60083 (2 OF 2) 




NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE OESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMSIH) 
CAPACITANCE IN MICROFARADS ()i/F) 
INDUCTANCE IN MICROHENRIES {^H) 

3. * INDICATES FACTORY SELECTED 
COMPONENT. VALUE SHOWN IS TYPI- 
CAL. 

4. 05 IS A 1 mA CURRENT LIMITER. 

5. MNEMONIC TABLE 



MNEMONIC 


DESCRIPTION 


AST 


AUTO SCAN TIME 


ATTENSWP 


ATTENUATED SWEEP 
VOLTAGE 


BW1-7 


BANDWIDTH CONTROL 
LINES 


FSl-6 


FREOUENCY SPAN 
CONTROL LINES 


ST 1-7 


SCAN TIME CONTROL 
LINE (ST6 ENABLES 
FAST SCAN TIMES) 



6. THIS WAVEFORM WILL BE PRESENT 
WHEN THE TRIGGER CONTROL IS IN 
THE FREE RUN POSITION. 

7. THE ST-CTR CIRCUIT IS NOT UTILIZED 
IN THE 8559. THE CIRCUIT IS ALWAYS 
IN THE CENTER POSITION. 

8. P140 IS CONNECTED TO PI-39 ON THE 
MOTHERBOARD ASSEMBLY (A16I. 






9. TRANSISTOR PIN CONFIGURATIONS: 
s 

03, 04, Oil, 015,016,017, 
023, 025, 029, 037, 056 
s 

10. THESWITCH POSITION SHOWN DIFFERS 
FROMTHE POSITION SHOWN IN FIGURE 
8-2. IT IS NECESSARY TO USE THE 
POSITION SHOWN FOR PROPER WAVE 
FORM MEASUREMENTS. 



A9 
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FIGURE 840. SWEEP GENERATOR/BANDWIDTH CONTROL ASSEMBLY A9, SCHEMATIC DIAGRAM (2 OF 2) 
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THIRD CONVERTER ASSEMBLY A10, CIRCUIT DESCRIPTION 



The Third Converter Assembly AlO contains a 321.4 MHz amplifier followed by a 321.4 MHz bandpass filter, a 
double balanced mixer, a 21.4 MHz IF preamplifier, a flatness compensation amplifier, and a band conversion 
loss compensating amplifier. Also included in the Third Converter Assembly AlO are the 35 MHz calibration 
oscillator and the 300 MHz third local oscillator. The 321.4 MHz signal from the Second Converter Assembly 
A5 is amplified in the 321.4 MHz amplifier and filtered in the 321.4 MHz bandpass filter before being mixed 
with the 300 MHz oscillator in the balanced mixer. The output of the mixer is the difference frequency, 21.4 
MHz, which is applied to the IF preamplifier where gain is added for the reference level calibration. The signal 
now passes through two amplifiers to compensate for flatness across the bands and the varying conversion loss 
of the bands before leaving the Third Converter Assembly A1 0 at a power level of approximately 0 dBm. 

321.4 MHz Amplifier (A) 

The 321.4 MHz Amplifier provides a broad-band fixed gain of approximately 18 dB to the incoming 321.4 
MHz IF signal. The amplifier is a single-stage common-emitter transistor amplifier whose gain is determined by 
the high frequency characteristics of QIO, the input matching bandpass filter, and the output matching elements 
L3 and C8. The 3 dB bandwidth of the input bandpass filter is approximately 500 MHz (with 150 MHz and 650 
MHz as the 3 dB points). The filter comprises series capacitor Cl , two shunt capacitors, C2, and C3, and series 
inductors LI and L2. This bandpass filter attenuates the first and second LO feedthrough to prevent overload- 
ing of the amplifier and to minimize spurious responses. Bias to RF amplifier transistor QIO is provided by Q9 
and R3 through L25. Note that Q9 and associated components are RF decoupled by C6 and C7. 

321.4 MHz Bandpass Filter (C) 

The 321.4 MHz Bandpass Filter rejects the image frequency from the Second Converter Assembly A5 and limits 
the signal power applied to the mixer in the Third Converter Assembly AlO to a 3 dB bandwidth of about 9 
MHz. The filter consists of four LC resonators that are tap-coupled at the input and output of the filter and 
capacitively coupled between sections by traces on the printed circuit board. The center frequencies of the four 
poles are adjusted by C9, CIO, Cl 1 , and C12. 

300 MHz Oscillator (D) 

Transistor Q 1 and associated circuitry form a grounded-base Colpitts oscillator. Direct collector current for Q1 
is supplied through L8, whose internal parallel capacitance causes it to self-resonate at 300 MHz. Inductor L12 
and capacitors C 15, C16, and C17, form a tank circuit that feeds back the collector current of Q1 to its emitter. 
The frequency of the tank circuit is selected by tuning L12. Power is tapped out of the tank circuit through C18 
and LI 1 and sent to Q2, a buffer amplifier that distributes the power and provides a constant load to the 
oscillator. 

The 300 MHz buffer amplifier isolates the oscillator from the mixer and provides the high-level signal required 
to drive the mixer. The buffer amplifier is a common-emitter amplifier in which RIO and Rll set the emitter 
current. Base current is supplied, through self-resonant L9, from R5 and R6. Inductor L13 and capacitor C19 
form a matching network that matches the impedance of the signal applied to the mixer's (Ul) LO input. A test 
port is provided, through R4 and Jl, to monitor frequency and amplitude of the 300 MHz Oscillator (Third 
LO). Voltage regulator U2 and its associated circuitry provide a regulated power supply for Q1 and Q2. 

Double Balanced Mixer (E) 

The Double Balanced Mixer (Ul) mixes the 321.4 MHz second IF from the 321.4 MHz Amplifier with the 300 
MHz Oscillator. This produces the sum and difference frequencies, 621.4 MHz and 21.4 MHz, that are sent to 
the IF Preamplifier. The 621.4 MHz mixing product is removed by the matching filter at the input of the IF 
Preamplifier. Inherent in the double balanced mixer is excellent port-to-port isolation. 
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IF Preamplifier (F) 

The IF Preamplifier voltage gain is provided by Q8 in a common-emitter amplifier configuration. Circuit gain is 
controlled with collector-to-base feedback through PIN diode CR4. The current through CR4 is adjusted from 
the front panel by the REF LEVEL CAL control and can vary the gain of the IF Preamplifier over a 10 dB 
range. Transistor Q7 functions as an emitter follower buffer amplifier. 

Flatness Compensation Amplifier (H) 

Approximately 20 dB of compensation is available in the Flatness Compensating Amplifier to compensate for 
small changes in conversion efficiency that occur while sweeping through individual bands. Larger between- 
band changes in conversion efficiency are compensated for in the Band Conversion Loss Amplifier. The gain of 
the Flatness Compensation Amplifier is controlled by the Non-Linear Current Source, which draws current 
through PIN diode CRl . The more current it draws, the lower the gain. 

Non-Linear Current Source (G) 

The flatness voltage from the Step Gain Assembly A12 sets the base voltage of Q3. Resistors R41, R42, R43, 
and diode CR5 establish the emitter current and cause it to vary non-linearly in response to changes in the base 
voltage. This non-linear current drives CRl and enables the gain of the Flatness Compensation Amplifier to be 
proportional to the base voltage (and flatness voltage) at about 0.4V per dB of gain. 

Band Conversion Loss Compensating Amplifier (I) 

The Band Conversion Loss Compensating Amplifier changes gain in discrete steps to compensate for the 
changes in conversion loss associated with RF section harmonic band switching. In the fundamental mixing 
bands (Bands 1 and 2), the circuit has unity gain. During second harmonic mixing (Bands 3 and 4), CR2 is 
forward biased, allowing the gain to be set by R34 as shown in the following equation: Gain = 1 + R32/R34. 
In the third harmonic mixing mode (Bands 5 and 6), CR3 is forward biased and R36 establishes the gain as 
follows: Gain = 1 + R32/R36. See Figure 8-41 for a simplified schematic of the Band Conversion Loss 

Compensating Amplifier gain switching. A gain- versus-band table is shown on the Third Converter Assembly 
AlO schematic below function block I. 



04. Q5 




FIGURE841, BANDCONVERSIONLOSSCOMPENSATIONAMPLIFIEDGAINSWITCHING.SIMPLIFIEDDIAGRAM 
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35 MHz Calibration Oscillator (B) 

The 35 MHz Calibration Oscillator consists of a differential amplifier formed by Qll and Q12. A frequency 
determining tank circuit (L21 , C45, and C46) is connected to the base of Q1 1 . The base of Q12 and one side of 
the tank are at RF ground due to C48. Capacitor C45 temperature-compensatesthe oscillator; R13 controls the 
bias current and output amplitude. As the base voltage of Q1 1 increases, the voltage at the emitters of Q1 1 and 
Q12 increases. Since the base of Q12 is effectively at signal ground, the increase in voltage at its emitter reverse 
biases its emitter-base junction, shutting Q12 off. As Q12 shuts off, the voltage at its collector increases and is 
fed back in phase to the tank at the base of Qll through C47. The output is taken from the collector of Qll, 
filtered to lower harmonic content, and sent to the CAL OUTPUT connector on the front panel. 

Power Supplies (J) 

Three supply voltages power the Third Converter Assembly AlO: + 15 VF, - lOV, and - 10.6 VF. The + 15 VF 
is derived from the +15V supply line and is filtered as it enters the board. The - lOV and the - 10.6 VF 
originate from the - 12.6V supply line. After filtering, the - 12.6V supply feeds a shunt regulator comprising 
R48, C53, VRl , and VR2 and develops the - lOV supply. The filtered - 12.6V supply also feeds three-terminal 
regulator U2, which develops the - 10.6 VF supply. Regulator U2 improves isolation of the 300 MHz Oscillator 
from the supply lines and reduces spurs caused by oscillator harmonics. 



THIRD CONVERTER ASSEMBLY A10, TROUBLESHOOTING 



CAUTION 

Spring contacts are used on the circuit board to ground portions of the 
circuitry to the aluminum extrusion walls. Care is required when removing 
the circuit board to prevent damaging these springs. The circuit board must 
be installed in the extrusion before attempting to adjust the 321.4 MHz 
Bandpass Filter (block C). 



Low Gain: Most common failures are; CRl, CR4, the PIN diodes in the IF preamplifier, artd the Flatness 

Compensation Amplifier. 

300 MHz Oscillatoroff Fj^quancy: Most common failures are C16, C17, and C18. 

35 MHz Oscillatoroff Frequency: Most common failures are C45 and L21. 
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TABLE 8-7, THIRD CONVERTER ASSEMBLY A10, REPLACEABLE PARTS (1 OF 3) 



HP Part 
Number 



OU,n 1Q74 

Cl /. O - U 173 
31 (SO 211%^ 
ftir . C - ilH ?? 

3 WiO- 3fl7fl 
nu . c - . M »78 
3W.f» 3n73 
0 121-0453 
0121 0453 

0121- 045.3 
0121 045.3 
r. 1^,0 3456 
0160 3456 
015C-Q059 

0160 ?;-54 
0 158- 0 1 15 
0160 :34f.6 
0 160- 3456 
0160- 3456 

Cl 60 3456 
0160- .35.3.3 
0 l60-;*655 
0160 2055 



0 


160 


2055 


0 


1 68 - 


■2U55 


o 


163 


2 055 


0 


160- 


21.55 


0 


160 


20?.V. 


c 


160 


•2055 


3 


160 


2055 


0 


168- 


•2055 


0 


163 


2355 


K 


168 


2C55 


0 


160 


2355 


n 


168 - 


2C55 


0 


160 


3456 


n 


168 


2C55 


0 


163- 


.3456 


0 


160 


205-. 


0 


160- 


2855 


0 


168- 


2253 


3 


160 


2855 


0 


ISO- 


0115 


D 


121 


3185 


0 


160 


3877 



0160- 


2055 


0160 • 


4457 


ni60- 


2529 


0160- 


2529 


0180- 


0 197 


0140 


0197 


0160- 


2205 


0160- 


4490 


0 160- 


4084 


OIQO 


0291 


0160 


1746 


1701* 


1 070 


ivei- 


0050 


1901* 


0050 


IVOl- 


1 070 


1901 


0050 


9170 


0029 


9170- 


0029 


9178- 


0029 


7170- 


0 029 


1251- 


0691 





Description 


Mfr 

Code 


Mfr Part Nu 


iiiiPD r.r.NVtPun a5'.fhi:iy 


70403 


38559 -60080 


CAPADiTO* rxD lerr ♦ .spt 2 ccvdc cfp 


20400 


0160 3874 


rAPAcnriR- r xD 4.7Pf « .f.pr piovcc rr» 


?F54Bn 


3160- 3873 


rAPAnirop rxD 4.7pr » .521 pocvpc cfp 


20400 


016C 3073 


rc.PAriTfiR fxD ,3iur uio 23% loovcc rro 


7048 .T 


0160-2355 


rAPAriins r xd icnrr 4 2RX 2ccvrjc err 


20400 


Cl 60 3877 


TAPAri IftR F XO l83.1Pr ♦ 23X lOIVDC f.^M 


CG480 


0160-3078 


CAPACITOP fXD lOOOPF ♦ -20% IIQVDC Crp 


20400 


C16C-3B7H 


rAPArniiR fxd i.vpr ♦ f.pr 2oavDC r:» 


2R480 


3160-3873 


nAPAt:iTOP -V TRMR AtP 1.3 5,4Pr 175V 


74970 


107- 0303 *125 


rAPAniuiR y iPhR air 1.3 5.4Pr i?5v 


74970 


167 3303- 125 


rAPAf-ITflR V TPMP-AIP 1 . .3 f.,4PF 175V 


74970 


107-0303 125 


i:APAriT(.R V IRnP AIR 1.3 5.3PF 175V 


74978 


187 3333- 1; 5 


FAPAn lOP FXD loorpr > iot, ixvm: ccp 


20400 


Cl 60 3456 


fAPArilliR f XD 101.1PF ♦10% IKVCC HR 


.'0480 


0160-3456 


nAPAf.imP FXD 3.3PF 4 ,?5Pf SOOVDC FfP 


20 40C 


015C 0059 


rAPArilf.fl FXD 7.52F • .ir-PF 500VCC 5CP 


20480 


3160-2254 


FAPAriinp rxo 27ri 4 uz ^nevon rr» 


20400 


r.150 0115 


FAPACntiR fXD lOlOPr 4-lOZ txvtc CER 


20 483 


3160-3456 


CAPAriTaP FXD lOftOPF 4 lOZ IKVDC CFP 


20400 


n 160 3456 


rApAr.iTtiR rxD loaopr 4 taz ixvDn ffr 


; 0 480 


3160-3456 


FAPAriTOP FXD IftCOPr 4 lCZ IKVDC F.l M 


204CO 


Cl 60 3456 


rAPArnf.R rxD 470Pr * 5z 38a'.cr htfa 


20 480 


01. SO -3533 


FAPAflTOR FXD .CUir 43C POZ 100VDC CFP 


20400 


0160 2055 


CAfAriinR FXD .DIUF iHO 21Z lOOVDC CR 


204B3 


3160-2DS5 


CAPArnciP-rxD .cuif 4no ?rz loovoc ftp 


21MOO 


0160 2055 


CAPArntiR fxd .OUiF 23Z IJOVDC tfR 


20400 


0160 -2055 


FAPACITOP -rXD .OIUF 4nK-?nZ lODVDC TIP 


20400 


C16C 2055 


CAPACITUH F XD OUIF 400 2.1Z 1.1.1VCC ITR 


;O480 


3160-2 355 


rAPAniTOR FXD .oinr 40c roz iouvdc ccp 


211400 


OU.O 2055 


rAPAcni'R FXD niur »no 2az lonvcc ur 


rn480 


3160-2355 


C^APAriTOR FXD ,01t)F 4F1U 20Z IflCVDC CFP 


20400 


016C 7055 


CAPAIlITtR FXD 3H!F *0.1 21Z 103CCC IFR 


.'■0400 


3160 -2055 


CAPAri FOR FXD .CHIP 40C 2CZ tOCVDC CF P 


2040(1 


Cl 60 2055 


CAPA.rni.R FXD ,31'ir *«a 23z loovcc ijr 


ro40o 


3160-2055 


CAPACl FOP -FXD .OUIF 400 20Z lOCVDC HP 


20400 


016C 2055 


FAPAFI ItiR- F XD .11HF *03 2JZ lOOVDC FTP 


; 0483 


3163-2355 


rAPAriTOR FXD .nuir 4or.-2cz lOovDc ci p 


2H4P.0 


0160 2055 


FAPAClll'R FXD lOaOPF 4 t.lZ IKVCC Cf.R 


; 0480 


3160-3456 


CAPACIKIP FXD .CUIF 400 2CZ lOOVDC CFP 


20400 


Cl 60 2055 


CAPAFIll.p FXD 1330PF ♦ 1 DZ IXVCC FFR 


20 400 


0160-3456 


CAPAriFOP rXD .CUIF 40C 2F.X lORVDC Cl R 


70480 


C160 7055 


CAPAClUiR FXD .3U:F *08 23Z 13.1VCC FFR 


20460 


0160-2055 


CAPACFFOR rXD D.BPF ♦ .25PF SOOVDC Cf P 


2O4D0 


0160 2253 


rAPArni<R-rxD .qihf *ni .'»3z loovDC i:r 


: 0480 


3160-2055 


CAPACIFOR FXD ?7PF 4 IQZ f.OOVDC Cl P 


20400 


C150-0115 


CAPArnftR-V IRflR FFR 9 .35PF POOV PC hFG 


r.2763 


3D4324 9/35PF W65C 


CAPACITOR FXD lOCPF 4 2DZ 2C0VDC CfP 


2F14O0 


0160 3877 


CAPACITOR FXD .OUiT *80 ?0Z 130VCC FFR 


20480 


3160 -2355 


CAPACTTOR-FXD .OIUP 4O0-2CZ IQOVDC CFP 


2H480 


0160 2055 


CAPAr.UOR-FXD filPF ♦ 5Z 330VDC HICA 


20460 


0160-4457 


CAPACITOR FXD 16CPF 4 2Z 300VDC HFCA 


20400 


0160 -2529 


CAPACITOR-FXD 160PF 4 ;-Z .300VDC HTfA 


20468 


0160 -2529 


CAPACITOR FXD 2.2HF4 ICX 7CVDC TA 


55289 


150D225X9020A2 


CAPAClTFiR FXD 24J1PF 4 5Z vlOOVDC hlCA 


77136 


Dm5r241J3300WV1CR 


CAPACITOR FXD IPOPr 4-5Z 300VDC hFCA 


20400 


0160 2205 


CAPACITOR FXD l.F;Pr *■ ,25PF 200VDC FCR 


20480 


3160-4490 


CAPACITOR-FXD .lUC 4-20Z 50VDC CFR 


28400 


0I6C 4064 


CAPACTIOR-rxD ll'f«-10Z 35VCC TA 


56709 


153D1 35X903fA2 


CAPACITOR-FXD 15UFh-10Z 20VDC TA 


56209 


150D1S6X902082 


DIODF PJN 1 1 OV 


28400 


1901-1070 


DIODF SWITCHING 8CV 200MA TNS DO 35 


20480 


1901 -0050 


DIODF '.WITCHING GOV 200HA L^NG DO 3 5 


:F)480 


1901-0050 


DIODF FIN 1 1 OV 


28480 


1901 1070 


DIODF SWITCHING GOV 2nOHA /JNG DO 35 


28480 


1901-0050 


CORE- SHIELDING BFAD 


28400 


9170-0029 


CORE CHIfLDlKG BFAD 


28480 


9170-0029 


CORE-SHIELDING DFAD 


20400 


917C-0029 


CORE -shielding PFAO 


20480 


9170 0029 


CONNECTOR RF SHFl M SGL-HOl E- FR 50-OHM 


2B480 


1250-0691 
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TABLES-?, THIRDCONVERTER ASSEMBLY AID, REPLACEABLEPARTS(20F3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 ULl 


fivna anfn7 


! ^ 




INDl.rTC'R 35 Nil 


?rufia 


85^00-80009 


A1 OL^ 


ir>680 0COC9 


: 3 




INDUriO? 35 MH 


284(U: 


fU.60r. 8CCC9 




VI an rsvi 


4 


1 


TNCi:fif.R Rr in hi d simi ia% .i3fox.?6Lr. 


rruBn 


Vl.l.'i'?F.91 


At DL4 


(V.660 BCfiR;* 


1 2 




rnii TArPtr- 


284B0 


cor 


At 31.5 


cr(S57 no3i2 


P. 


2 


r.oiL ruifR 


nuno 


38559-80.112 


A1 OLfe 


C05W stain 


1 

: a 




mil rii Tfp 


284110 


00559 BtM2 


A1 :)l 7 


ft5A60 A0332 


2 




COIL TAPPrO 


foinj 


G5660 80002 


Al ()L8 


9100-2236 




6 


INDUCTOR Rr CH-H’. D 560N»t ICX .1C5DX.26LG 


?H4no 


Vir.o 2256 


ATOI 9 


71 an- r?f 6 






TNCLnr.R Hr (M-h«D 563NH MX ,ia5DX.2/Ln 


: 0403 


VI nO-2J‘56 


A ) OLl (1 


71 CO* 22S6 


5 




INDUrmP RT-CH MID 56flNU UX .IC5DX.26IC 


2A40O 


91 CC -2256 


Aiai...ii 


7130 ??r.O 


9 


1 


iNCl.rUiR RF r.H MID 103611 1 IX .1.15DX.2UG 


rn4na 


VI 30- 2750 


A10L13 


UH55V -flcno 1 


3 


1 


IMDIICTOP 1ST CON 


2848C 


0O557- BOfiCl 


Al )l 1 ^ 


710 0 ?rr./. 


r 




INriXTIiR RF Ul MID 563NII 1 3X .ia50X.r*6LG 


Foiaa 


91 1a 2256 


Al OLl 4 


7100-22% 


5 




iNDiirroR Rr rii mid 560nh ux .icr»ox.pM.c 


?i14U0 


Vice 2256 


AlOl 1^.^ 


71 ao 161 a 




1 


lNCI;firiR RF f.H hi D I51NH 20X 


; 040.1 


9130 1610 


AlOl 16 


vMQ cut 


1 


1 


INDUCTOR RF -CH MID 3.3MI1 lOX 


2>14ac 


91 4f. oni 


A111 17 


7140 0112 


; 2 


1 


INOl.fir.R Hr- Ml MD 4.7UI lOX 


20 483 


91 10-3112 


Al OLIO 


7101* 1M8 


1 


1 


INDUCTOR Rl *r.H MID 5.6tlil 1CX 


2O40C 


91 CO 1618 


Al 0L19 


VI 30 ??47 


: 4 


[1 


iNriiruiR RF (H MID loaNti 13X .lasDx.ran 


rniea 


91 .10-2247 


Al 0L2(1 


•MOO ??47 


A 




INDUCTOR RF CH Ml D ICCNH 1CX . 1 C50X . ?/.ir. 


?r.40c 


9100-2247 


Aim ?1 


71 ao ??f>? 


1 


1 


lNDi;rU»R RF tH MlO P73NU 1 OX .iaf.DX.?6IG 


70480 


9130-2252 


Al OL22 


VI 40-0179 


' 1 


1 


INDUCTOR RF-CU MI D Pmu IKX . 166DX . lliSl C 


211400 


91 4C 0179 


Al 


7133 ?rS6 


1 S 




INCtridB RF-LM Ml.o 563611 IDX .laf.DX.PMC 


70480 


91 30 2256 


Al 0L24 


VI 00*2231 


^ 0 


1 


INDlirTOR RT CH Ml.o 2P0NH IKX .U5DX.26LG 


2»54O0 


9100 2251 


Aim 


71 OU ?255 


4 


1 


1KDIXT6R RF (H MID 47D6:i I3X .n5DX.?6lG 


20483 


VI 30-2255 


Aim 26 


Vito -036n 


6 


1 


INDUCTOR RT-CH-MI.D 3^CMU tOX .1C50X.26LC 


2R4R0 


9100 -0360 


A10L.27 


71DD-1613 


6 


1 


INDMCTdR RF- t.HMD 473NH 2(1X 


: 0400 


9100-1613 


AlOQl 


U134 0346 


1 




TPANGISTOR NPN PT TO-7? Pr«--2C0MU 


2(1400 


1C-.4-0546 


A1002 


inr,4 3247 


7 


4 


TRANniPTf.R NPN 'll TG 39 ?\) lU FT:=G3nM!i7 


70480 


1054-0247 


Al 0Q3 


11154-0 023 


9- 


1 


TRANGTSTOR NPN RT TO 10 PD 360MW 


20400 


10 .4 0023 


Al DQ4 


lfl54 3546 


1 




TRANRTRTOR NPN d 1 0 72 PD P03MU 


70483 


lHf.4-0546 


Al 0Q5 


1I1S3-0QC7 


7 


1 


TRAN'TIGTGR PNP PM3P.51 ST TO 1 8 PD 360MW 


C4713 


2N 1251 


A10Q6 


lfl54 3247 


9 




TRANOTSTOR NPN 51 TO 39 PD-IU rT«Ra.lKM7 


20403 


1B54 3247 


Al «Q7 


in54-0247 


9 




TRAN0T5T0R NPN SI TO-39 PD lU FT-SOCMMZ 


20400 


inr.4 0247 


Aionn 


1C»54 0247 


9 




IRANDIMOR NPN T.I TO 39 PO*lU FTaftOaPHZ 


70480 


1D54-0247 


Al 0Q9 


1H53-0451 


5 


1 


TRANDTOTOR PNi* 2N3797 SI TO 18 Pr**36flMU 


0 1 293 


2N.1799 


A10013 


1054*0656 


a 


1 


TRANSTrniifl NPN SI TO-72 PD -200MU FT *4f.U7 


20400 


1054 0686 


Al OQll 


in54-OOlV 


i 

: 3 


2 


TRANSTDTOP NPN ST TO 1 8 PD 360MU 


20400 


1054 0019 


A13Q12 


1554-0319 


3 




TRANOTGTOR NPN GI TO 10 PD^=36nMU 


7 046 0 


1854-0019 


AlORl 


0757-0210 


7 


1 


RCSir.TOP 5.62K IX .1?5U F TC«0<109 


24546 


C4 1/B-TO 5621 -F 


A TOR? 


3757 a?D8 


1 


1 


RCClaUiR 9,.19K IX .I25U F TC«0« in0 


19731 


hr4F.l/0 TO- 9091 F 


Al 0R3 


0757-0416 


7 


1 


RESISTOR 511 IX .125U F Tr=^0*-10C 


24546 


C4 1/0-TO-511R F 


Al JR4 


069B OOS2 


7 


? 


RCRISTdR 464 IX .125W F TC»-a»-100 


24546 


C4 1/8 TO-4640 F 


A10R5 


0757-02SQ 


3 




RFSISTOR IK IX .125W F TC“0*-100 


24fi46 


C4 1/8-TO 10C1-F 


A10R6 


0757*0419 


9 


1 


RESISTOR 6R1 IX ,125U T TC^-=0-*-100 


24546 


C4-1/8- T0-681RF 


Al 0R7 


0757-0401 


0 


4- 


RESISTOR 100 1% .125U F TC^-^0+-lC0 


24546 


C4 1/8-TC-lOl F 


AlflRG 


0690-0002 


7 




RESISTOR 464 1% ,125U F TC^n+-100 


24546 


C4 1/8-T0-464O F 


Al 0R9 


0757-0346 


*> 


5 


RESISTOR 10 IX .1?5U F TC:^ 04-100 


24546 


C4 1/8'TO tOPO-F 


AlORlO 


0757-0346 


2 




REGTSTOR 10 1% .1?5U F TC-04-103 


24546 


C4 1/8-TO lORO r 


AlORll 


0757-0411 


O' 




RCSISTOR 100 1% .125U F TC-0 + -100 


24546 


C4 1/8-TO 101-F 


Al 0R12 


0690-3155 


1 1 


1 


RESISTOR 4.64K IX . 1 ?5U F TG=0»-100 


24546 


C4-1/8-T0-4641-F 


A10R13 


2100-0545 


1 ♦ 


1 


RESISTGR-TRMR IK lOX C SIDE ADJ 17 TRN 


32977 


3292X-1-102 


Al 3R14 


0757-0279 


9 


1 


RESISTOR 3.16K 1% 125U F TC=^0+ 100 


24546 


C4 1/3-T0-3161-F 


Al OR15 


0757-0438 


3 


2 


RESISTOR 5 UK 1% .125W F TC.= 0+-10C 


24546 


C4 l/e-T0-5tll-F 


A13R16 


0690* 0005 


9 


1 


PESTSTfiR 2.61K IX .125U F TC=0«-100 


24546 


n4-t/8-T0-2611 F 


A10R17 


0698-3449 


6 


1 


RESISTOR 28. 7K IX .125W F TC=0+-1CQ 


24546 


C4 1/8-TC-2872-F 


A1OR10 


0698-3440 


7 


2 


RESISTOR 196 1% 125W F TC=04-100 


24546 


C4 1/8-TO -196R-F 


Al 0R19 


0 698-8621 


a 


1 


RCSISTOR 5.62 IX .125U F TC=^0+-UG 


28480 


0698 8821 


A10R2n 


0690-3440 


7 




RESISTOR 196 1% 125M F TC--0+-100 


24546 


C4 1/8-T0-196R-F 


A10R21 


0757-0280 


3 




RESISTOR IK IX .125U F TC=C+-10C 


24546 


C4 1/8-TO-lOOl-F 


A10R22 


0757-0346 


2 




RESISTOR 10 IX .125U F TC--=n + -100 


24546 


C4-1/B-TO-10RO F 


A10R23 


0757-0440 


, 7 


? 


RCSISTOR 7.5K IX .125U F TC=0+-tCO 


24546 


C4 1/8-TQ-7501-F 


A10R24 


0757-0440 


7 




RESISTOR 7.5K IX .125U F TC=0-*-lO0 


24546 


C4 1/8-T0-7501-F 


A10R25K 


0757-0397 


3 


1 


RESISTOR 68.1 IX .125W F TC“0+-10C 


24546 


C4 1/8-T0-6BR1-F 


A10R26 


0698-3443 


9 




RCSISTOR 287 IX .125U F TC==0+-100 


24546 


C4 1/8-T0-287R-F 


A10R27 


0757-0346 


2 




RCSISTOR 10 IX .125U F TC“0»-10(1 


24546 


C4 1/8-TO-lORO-F 


A10R28 


0757- 0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 1/8-T0-1002-F 


Al 0R29 


0 757-0438 


3 




RESISTOR 5.11K IX .125W F TC=0+-100 


24546 


C4-l/9-T0-5in-F 


A19R30 


0757-0346 


c 




RESISTOR 10 IX ,125U F TC=0-*-100 


24546 


C4-1/8-TO-10R0-F 


At OR31 


0698-3443 


9 




RESISTOR 287 IX .12SU F TC=*Q+-1G0 


24546 


C4-1/8-T0-287R-F 


Al OR32 


0757 0418 


9 




RESISTOR 619 IX .125U F TC=0-*-100 


24546 


C4-1/8-T0-619R-F 


Al OR33 


0698-3444 


1 




RESISTOR 316 IX .125W F TC=0+-10C 


24546 


C4-1/8-TO-316R-F 


A10R34 


0690-3446 


2 




RESISTOR 383 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-383R-F 


A10R35 


0698-3443 
1 


9 


1 


RESISTOR 287 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-287R-F 
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TABLE 8-7. THIRD CONVERTER ASSEMBLY A10, REPLACEABLE PARTS(3 OF 3) 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AtORSfe 


C69B 34 38 


3- 


1 


RrsiSTOP 147 IX .i?nw r Tr.-o*-icc 


24546 


C4 1/9-TO 147P-F 


A10R37 


369B- 3445 


n 


r* 


9Cnt51f*R 340 IX .U5U T 10-3*130 


21546 


C4 1/B-T3 34ER F 


A1 0R3G 


fiV57- 0 44? 


9- 




RrsiSTOP iCK IX i25a F Tn“0*-inc 


24516 


C4 1/0-TC ir.C2 F 


A1 0R39 


3757 04AO 


1 


1 


RCr.TOUiR 61. 9K IX .1?5M T 1C»3» 103 


24546 


C4 I/O T9-6192 F 


A10R40 


0757-0401 


0 




Rrsir.TOP ion ix .i?5w f Tr«o*-ioc 


24*^.46 


C4 I/O TO- lf.l F 


A10R41 


3161 


7 




Rrr.TGIDR 30. 3K IX . 1 ; 5W r rc 3*-l03 


24546 


C4 1/OTO 3832 F 


A10R42 


0698 3161 


9 




RrOlCTOR 38. 3X IX .1250 F TC»0* ICC 


24T.46 


C4 1/0-TC 3032 F 


AlORA^ 


D69n-3l5ft 


4 


1 


RrnTMftR ?3.7K IX .1?5W T TC 0*103 


P4546 


r.4 1/0 TO 2372 r 


A10R44 


0 698 313? 


6 


1 


prOTr.TDP ?6l IX ,1?5M F TC“0* ICC 


24546 


C4 1/0 -TO 261 C F 


Ai:)R4’o 


369R-34P9 


2 


1 


RFDTMliR 17.6 1% . K.5W T 1C-3«-^138 


138SU 


PhF.55 1/3 TO 19R6-I' 


A10R46 


0757 -C394 


0- 


1 


RtSI^TOR 51.1 IX .l?5M F TC*0*-100 


245 46 


C4 1/0-TC 51C1 -f 


AT ;iR-47 


0757 0431 


3 




Rrr.ir.if'R i3o ix ,il5u f ic 3* too 


24546 


C4 1/0 TO-lOl F 


A10R48 


0757-0400 


9 


1 


RnsioTOR 90.9 IX .i?5y r Tr«:c*'UC 


24546 


F4 1/0-TC 9CP7 F 


At ;)R49 


0698 3443 


0 




Rf.r.TMhR 207 IX 1?5U F 1C-fl«-103 


P4546 


C4 1/B T3 287N F 


A1 0R5C 


0 698 3445 


z 




RFSI'TTOP 340 11 -125VI F TC>^0*-!0C 


24546 


04 l/B TC 34P> F 


At:)R31 


.1757 3375 


1 


1 


Rfnir.TfiR 56.? IX .ir-5« r rc-3* io3 


24546 


04 I/O T0-56RP r 


A1 0R52 


0757-0403 


2 


1 


Pr.SlCTOR l?l IX 1?5« F TC-O+ IOC 


24546 


C.4 1/0 TC • 121P F 


A1 )Rfn 


0757- 04?2 


S 


1 


RFr.ir.lfiR 939 IX .K'LU F )C*3*-103 


2 4546 


C4 1/0 T0-904R r 


A10TP1 


1251- C60C 


0< 


4 


roMNrr.TOP rcL coni pin i.k hh-o'tc r.7 so 


2A40C 


12M 06Cn 


Ataif’2 


l?5l -1)603 


0 




r.r.NNrt.n»R set cc>mi pin i.i4 m 6r.c sz 50 


2.0403 


lPM-n600 


AT OTP 3 


i;'»5l-06t0 


0 




CONNFCTOR -SGL FONT PIN 1.14 NN -OOr CZ SO 


20400 


1251 06OC 


AT .n P-4 


1?5l 3600 


:> 




Ct'KNf CTfjP Cr-L COMT PIN 1.14 KH 65C S2 5Q 


2G480 


IT’51 9600 


AlOUl 


0955 0063 


8 


1 


MIXCP DnUDLF OAt ANtTF PU.^ IN?«?Cr.HUi PK 


2O4B0 


0755 0063 


AT i)U2 


in?6 3550 


6 


1 


TC 337 U RGLin TO- 39 


273T4 


1 H33VH 


AT nuRi 


1912 -0041 


4l 


2 


DIODF ZNP f.-tlU 5% DO 35 PD . 4U 


20400 


17C2 0041 


A1.19R2 


T73? 0041 


4 




DTCDF 7NR 5% GO 35 PD- 4U 


r0480 


1732-0941 


AT CUT 


0nSS9 60007 


9 


1 


CABLE AOsrnMY, 1HIRD ro.9vreTEP 
A13 MISI ru ANFObO PARIS 


20400 


00557-60067 




00559-00006 


Z 


1 


CnVFR THIRD CONVCPTFfl 


28400 


C83S9 00006 




??03 3131 


n 


3 


GfRI.U HACH 4 41 .160 IN IR PAN (iD POZl 


28480 


22000101 




?950-0Q7O 


9 




NilT-MfX -DBL-CIIAH 1C- 32 THD .067 -IN TtU- 


20400 


2950 0070 




1230 0173 


S 


-3 


IM.M.ATDR XS1R DAP CL 


20489 


1210-0173 




?190-0557 


7 


? 


U.3SHL~P-IK INTL T no. 10 .195-IN-lO 


20400 


21 7C 0557 




85660- 20360 


4 


2 


(.ROUND I.UC 


20409 


05/60 20960 




Q;^680- 00030 


8 


3 


STRIP SHIFUDING 


28480 


8568C-0DC38 


AlOMPl 


7100-1238 


q 


1 


OSCILLATOR SHIELD 


28480 


7100-1238 


A10MP2 


85660-20068 


4 


27 


GROUND LUG 


28480 


65660-20068 


A10MP3 


08559-00006 


? 


1 


CO VER^THIRD CONVERTER 
STRIP. Shielding 


26480 


08559-00006 


A10MP4 


85680-00038 


a 


3 


26460 


65680-00038 


A10MP5 


08559-00029 


9 


3 


CONTACT FINGER 


26480 


08559-00029 
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FIGURE 842, THIRD CONVERTER ASSEMBLY A10, BLOCK DIAGRAM 
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THIRD CONVERTER ASSEMBLY 
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FIGURE843, THIRDCONVERTER ASSEMBLY A10, COMPONENT LOCATIONS 
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p 1 


A10 THIRD C 

ASSEMBLY 

08559-60080 


PIN 


SIGNAL 


TO /FROM 


FUNCTION 

BLOCK 


1 

13 


GNO 

FLATNESS 


AI6 

A12 


O 

0 


2 

(4 


GNO 

H2 


A16 

A2 


O 

o 


3 

15 


GND 

H3 


A16 

A2 


o 

o 


4 

16 


GND 

PM 


A16 

A2 


o 

NC 


5 

17 


GNO 


A16 


o 


6 

e 


GNO 

21.4 MHt IF 


A16 

All 


o 

o 


7 

19 


GND 


AI6 


o 


8 

20 


GND 


AI6 


o 


9 

21 


GNO 

REF LEVEL 
CAL 


A16 

A2 


o 

o 


10 

22 


GNO 


AI6 


o 


II 

23 


GNO 
> 12 6V 


A16 
PI 28 

REAR PANEL 


o 

o 


12 

24 


GND 

«ISV 


AI6 
FI 29 

REAR PANEL 


o 

o 


P2 




PIN 


SIGNAL 


TO /FROM 


FUNCTION 

BLOCK 


1 

II 


GND 


A16 


O 


2 

12 


GNO 


A16 


o 


3 

13 


GNO 


A16 


o 


4 

14 


GNO 


AI6 


o 


5 

15 


GNO 


A16 


o 


6 

16 


GNO 


A16 


o 


7 

17 


GND 

CAl 

OUTPUT 


AI6 

FRONT 

PANEL 


o 

o 


8 

18 


GND 


A16 


o 


9 

19 


GNO 


AI6 


o 


10 

20 


GNO 


AI6 


o 







321.4 MMl IN 
- 26dBm ± 3dB 
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SECOND 
CONVERTER 



Z — >' 
♦ •5V 
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Q 3214 MHz AMPLIFIER 




FRONT 
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1 
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✓ 


1 

J2-3 1 
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1 

1 -12. 6V 





1 0 3214 MHz BANDPASS FILTER 

p/o PC TRACE 




I*-* 

I 40«H 



54pF 



P/b PC TRACE 

1( 






5 4pF 



T 




O DOUBLE BALANCED MIXER 

(THIRD MIXER) 

[Fl I 



IQ 35MHz CALIBRATION OSCILLATOR 

T 



MP OSCILLATOR SHIELD 

r 



REF 

LEVEL 

CAL 



9-35 W ' 



Q POWER SUPPLIES 



LI9 

01 



_,C3B J. C39 



r J 



I) r.n 









L20 
0 I 



R46 

909 



Tnrrnir 

■'“rj' 



U2 



-lOv 

z 



C56 

1.0 



R52 

121 



J, C59 



R53 

909 




CAL OUTPUT 



0 300 MHz OSCILLATOR (THIRD LO) 



R7 

100 



R5 

1000 






56 

CI5 

3.3pF 



R6 

6dl 



T 001 1 



± 06 
7.5pF 



► R8 

464 



Le 

40nH 



± 07 
27pF 



X 04 
001 



JLO 

58 



T 




Q IF PREAMPLIFIER 



L26 
. 33 



T 



MATCHING 

FILTER 

C54 C55 C22 

240pF l20pF 470pF 

"i( t K t 



BUFFER amplifier 



PI-13 (I N) 

LATNESS 
( -10. 8V 
TO 

-2.8V1 



0 NON-LINEAR CURRENT SOURCE 



R38 

lOK 




t it 



X CR5 



|q flatness compensation 

AMPLIFIER 



O band conversion loss 

COMPENSATING AMPLIFIEIR 



; R30 
‘ K) 




P'-i8(0U7l 



?<.4MH/ IF 
0 dB rr 



FRONT SWITCH ASSEMBLY A2 



FREQUENCY BAND GHz 



JOOMHj 

^ -fSABmlHOMINALI 
RSI B ITfST CONNECTORS) 



] r~rT~i 






CR3 



X CR2 



t CR4 



THE CAIN OF AMPLIFIER Q IS 
DEPENDENT ON BAND SELECTED, 



BAND 


H2 


H3 


GAIN OF O 


.01 3 


H 


H 


Odb 


6- 9 


H 


H 


048 


3 - 9 


L 


H 


■f 1048 


9 ‘5 


L 


H 


•ElOdB 


6-15 


H 


L 


*■ 1 5dB 


121-21 


H 


L 


•f 1 5dB 
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NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (^2) 
CAPACITANCE IN MICROFARADS {fJF) 
INDUCTANCE IN MICROHENRIES inH) 

3. MNEMONIC TABLE 



MNEMONIC 


DESCRIPTION 


H2 


LOW=SECOND HAR- 




MONIC BAND 


H3 


LOW=THIRD HARMONIC 




BAND 



4. 1C PIN CONFIGURATION: 
(BOTTOM VIEW) 



3 tIMPUT) 
3 lOUTPUT) Q U2 
1 lAOJI 



I 

. J 



A10 



FIGURE 8-44. THIRD CONVERTER ASSEMBLY A10, SCHEMATIC DIAGRAM 
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BANDWIDTH FILTERS No. 1 and No. 2 ASSEMBLIES A 1 1 and A13, CIRCUIT DESCRIPTION 

Bandwidth Filters No. 1 and No. 2 Assemblies A 1 1 and A13 are identical except for some off-board connec- 
tions. Bandwidth Filter No. 1 Assembly All is described here. Bandwidth Filter No. 1 Assembly All operates 
at 21.4 MHz with a variable bandwidth of 3 MHz to 1 kHz. The RESOLUTION BW switch selects one of the 
following eight available bandwidths; 3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, or 1 kHz. 

Four stages of filtering are used for all eight bandwidths; each assembly contains two stages. The bandwidths 
from 30 kHz to 1 kHz are obtained from synchronously-tuned crystal filters. The remaining four bandwidths 
(100 kHz to 3 MHz) use synchronously-tuned LC tank circuits. The four crystal filter stages contain factory 
selected and matched crystals (AllYl, A11Y2, A13Y1, and A13Y2) that must be replaced as a set. If replace- 
ment of a bandwidth filter assembly is necessary, the new assembly is shipped with two crystals installed and 
two packaged separately to replace the crystals on the other assembly. In addition to the filter stages, each board 
contains a 10 dB Buffer Amplifier, a Unity Gain Buffer Amplifier, and an Output Buffer Amplifier. 

10dB Input Buffer Amplifier (B) 

The 10 dB Input Buffer Amplifier is shown as a noninverting operational amplifier in Figure 8-45. Gain for the 
amplifier is expressed in the equation; Gain = 1 + Rf/Ri„, The total resistance of R5, R6, and R7 forms the 
feedback path (Rf); R3 forms the input resistance (Rn). This ac model of the amplifier's operation is true for all 
but the narrowest bandwidths, as illustrated later. 




H54R6*H7 

R3 



) 



GAIN I N dB - = 8.750B 



FIGURE 845. 10 dB INPUT BUFFER AMPLIFIER GAIN MODEL 



T\vo current paths are used for dc bias in the input buffer amplifier, one for crystal filter poles, another for LC 
filter poles. When a crystal filtered bandwidth (<30 kHz) is selected, Q3 (block D) and Q1 are the sources for 
the current through Q2 (see Ligure 8^6). The base voltage of Q2 is fixed by the divider R9 and RIO, while the 
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emitter is fixed by R8. The collector, therefore, becomes a constant-current sink for 20 mA of current supplied 
by Q1 and 43. A decrease in the current supplied by Q3 results in increased current through Ql, keeping the 
current through Q2 constant. If an LC filtered bandwidth is selected, BW5F (filtered bandwidth control line 5 
in block C) supphes current via CRl and R13 (see Figure 8-47); Q3 is effectively removed from the circuit. 




FROM BW5F 
IN BLOCK C 



To understand how Q3 functions during crystal filtering modes, a new model is needed. (See Figure 8-48.) 
Resistor R7 has been omitted to simplify the model. The emitter load of Q3 (R,) is the series combination of the 
internal resistance of Y1 (R,) and a resistance determined by the bandwidth selected (see First Xtal Pole descrip- 
tion). The crystal's series resistance at resonance (R,) is constant at about 10 ohms. In the 30 kHz bandwidth, 
R23* is in series with R,. Since RIS"" is very large by comparison, it represents the total load on 4 3 (R,). When 
R23* is substituted into the gain equation for R, a gain of 2.7 (8.6 dB) results. This is roughly equal to the gain 
without 4 3 in the circuit. In fact, the larger R becomes, the closer the gains become. 
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FIGURE848. 10 dB INPUT BUFFER AMPLIFIER DURING CRYSTAL FILTER OPERATION 
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When the 1 kHz bandwidth is selected, CR4 is biased on and has a resistance of about 60 ohms. This resistance 
forms a voltage divider with R, that results in signal amplitude loss across the crystal. Increased gain in the input 
buffer amplifier, caused by the load on 43, compensates for these losses. The gain increase occurs when the 
reduction in R, turns 4 3 on even harder, resulting in some of the feedback from R6 being shunted to ground 
through the collector of 4 3 . This reduction in negative feedback increases the gain of the input buffer amplifier. 
By substituting into the gain formula the 1 kHz bandwidth R, (10 + 60 = 70 ohms), a new gain of 4.0 (12 dB) is 
derived. 

First Xtal Pole (D) 

Crystal filtering is used for bandwidths of 1 kHz, 3 kHz, 10 kHz, and 30 kHz. Individual poles have a band- 
width about 2.3 times the selected bandwidth, and each filter board assembly (two poles combined) has a 
bandwidth of about 1.5 times the selected bandwidth. For example, when the 1 kHz bandwidth is selected, each 
pole has a 3 dB bandwidth of about 2.3 kHz, each assembly a bandwidth of 1 .5 kHz. The signal from the input 
buffer amplifier is routed to 4 3 and to compensation amplifier 44. (The action of 4 3 is discussed in the 10 dB 
Input Buffer Amplifier description.) From 4 3 the signal is applied to the crystal (Yl), where it is filtered before 
going to the unity gain buffer amplifier. 

The crystal functions as a series-resonant filter tuned to 21.4 MHz. An equivalent circuit is shown in Figure 
8-49. Parallel capacitance C„ is the result of terminal and case capacitances in the crystal; R, is the effective 
resistance at resonance (about 10 ohms). Both C„ and R, are detrimental to the pole's performance, so 
compensation is used to nullify their effects. Because they are cancelled, Q and R, are not shown in the 
simplified crystal pole schematic. 




FIGUREJM9. CRYSTAL MODEL 



Pin diode CR4 (see Figure 8-50) controls the filter's bandwidth by functioning as a variable resistance at 21.4 
MHz. The voltage applied to BW6F controls the current through CR4 and its resistance. An increase in current 
decreases the resistance and narrows the bandpass. 

The crystal presents a low impedance (R,) to the signal at resonance, hence signal voltage is developed across 
CR4. As the signal frequency varies from the center frequency (21.4 MHz), the impedance of the crystal 
increases, making it part of a voltage divider with CR4 and causing more signal voltage to be developed across 
the crystal. The frequencies at which crystal impedance and PIN diode resistance become equal are the 3 dB 
points of the bandpass. Varying the PIN diode resistance, therefore, varies the bandwidth. 



♦ lOVF 




BN6F 



FIGURE 8-50. FIRST CRYSTALPOLE, SIMPLIFIEDSCHEMATIC 
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The case capacitance of the crystal (C,) would cause a second resonant point, or dip, in the bandpass if 
compensation were not used to nullify its effects. Compensation is provided hy Q4 as a current equal to and 
opposite in phase with the current flowing through C„ as shown in Figure 8-51. Capacitor C15 (SYM) adjusts 
the phase of the compensating current. 




TO 

UNITY GAIN 
BUFFER AMP 



The input capacitance of the unity gain buffer, the trace capacitances, and the capacitance of the PIN diode 
add, causing the center frequency of the filter to he altered. Compensation is used to eliminate this effect. These 
capacitances are tuned out hy including them in a parallel resonant circuit (at 21.4 MHz) formed with L7 and 
fine tuned hy C25 (CTR). Adjusting C25 tunes the circuit to present a high impedance at resonance. 

When LC filtering is selected, BW5F forward biases CR2, effectively grounding the emitter of Q3. During 
crystal filtering, CR2 is reverse biased. 

First LC Pole (C) 

LC filtering is used for bandwidths of 100 kHz, 300 kHz, 1 MHz, and 3 MHz. The relationship of an individual 
pole's bandwidth to the selected bandwidth is the same as the crystal pole's (2.3 times per pole and 1.5 times per 
assembly). The LC filter pole comprises a metallized inductor (L6) in parallel with four capacitors: the series 
combination of C16'" and C20*, C21 (temperature compensation), and C23 (center adjust). This resonant 
circuit is driven through CR3, which functions as a variable resistor. Bandwidth control line BW7F establishes 
the current through CR3 and thereby controls the pole's bandwidth. Feedback from the unity gain buffer 
replenishes losses in the resonant circuit. 

A simplified model of the LC pole is shown in Figure 8-52. At resonance, a voltage divider is formed between 
CR3 and the resonant circuit. The 3 dB points of the bandpass occur when the PIN resistance and the impe- 
dance of the resonant circuit are equal. Varying the PIN resistance varies the filter's 3 dB points. The higher the 
PIN resistance, the narrower the bandwidth. When the 100 kHz bandwidth is selected, CR3 is reverse biased 
and R19* sets the bandwidth; if one of the other bandwidths is selected, the parallel combination of R19* and 
CR3 is utilized. The intrinsic capacitance of PIN diode CR3 affects the bandpass, if not compensated for. 
Adjustable capacitance C73 (LC DIP) and L5 are in parallel with the PIN capacitance and allow it to be tuned 
out of the circuit. 
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FIGURE 8-52. LC POLE MODEL 



A simplified schematic of the first LC pole is shown in Figure 8-53. The fundamental frequency-determining 
components are L6 and the center- tapped capacitance Cl 6* and CIO*. Positive feedback is applied to the center- 
tap at 21.4 MHz to compensate for losses in the tank circuit. The application of feedback makes it important 
that C16* and C20* be about the same value for proper pole operation. The level of the feedback is controlled 
by CR5, acting as a variable resistance. LC feedback control R26 establishes the current through CR5 and its 
resistance. 




FIGURE8-53. FIRSTLCPOLE,SIMPLIFIEDSCHEMATIC 



When an LC filtered bandwidth is selected, BW5F is at + 15V; BW7F is at a voltage greater than or equal to 
+ 6.8V and supplies bandwidth-determining bias current to CR3. Supply line + VF BIAS is always at +6.8Y 
Control line BWSF reverse biases CR8 (block B), disabling the crystal pole, and forward biases CRl (block B), 
opening the dc bias path to Q2 (see Figure 8-47). During LC operation, CR6 is reverse biased, keeping C28 out 
of the circuit. When a crystal filtered bandwidth is selected, BWSF forward biases CR6 and allows C28 to 
ground the signal path. 

Unity Gain Buffer Ampiif ier (E) 

Operation of the Unity Gain Buffer Amplifier is similar to the 10 dB Input Buffer Amplifier, except that it has 
an FET input (Q5) and unity gain. The input signal path is activated by the BWSF line, which switches on CR9 
(during LC mode) or CR8 (during crystal mode). 

When the crystal mode is selected, the current through the input FET (Q5) is determined by Q6 and constant 
current sink Q7 (which sinks about 4 itiA). During EC mode, current is supplied through R37 and CRIO from 
BWSE The input EET current is a good indication of the stage's operation and can be monitored by measuring 
the gate -to-source voltage. This voltage should be between +0.2V and + 1.5V (an increase in current decreases 
the voltage). 

Capacitor C68 and L19 form a feedback circuit that tunes Q7 to 21.4 MHz. Trimmer Resistor R31 (XTE 
EEEDB ACK) adjusts the feedback and controls the stage gain as did R5 and R6 in block B. 
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Second Xtal Pole (G) 

The operation of the Second Xtal Pole is identical with the First Xtal Pole. 

Second LC Pole (F) 

Operation of the Second LC Pole is the same as the First LC Pole, except that R56* performs the same function 
as PIN diode CR5. 

Output Buffer Amplifier (H) 

The Output Buffer Amplifier is a complementary pair of transistors in which Q9 acts as a source follower with 
its output current boosted by QIO. The current through input FET Q9 is established by R53: 

L =VJQ10)/R53 



Which becomes: 



L = .7/196 or about 3 mA. 



The total current through Q9 and QIO is set by R54. The input signal path is selected by either CR15 (during 
crystal mode) or CR16 (during LC mode). 



BANDWiDTH FILTERS No. 1 and No. 2 ASSEMBLIES A11 and A13, TROUBLESHOOTING 

Observe front panel switch positions in relation to the problem to isolate the area of the failure. 

Check for leaky diodes and capacitors. Loading of the signal path can alter either a pole's gain or bandpass 
shape or both. 

Isolate crystal poles from LC poles to prevent interaction of failure symptoms. Isolation of the crystal poles 
from the circuit is best achieved by removing CR8 and CR15 (blocks D and G). Isolation of the LC poles is best 
achieved by removing CR9 and CR16 (blocks C and F). 
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INDUCTOR RF CH -HLD 3CUH 3X . 166DX . 38''>! G 
INDIJCKiR RF ( H Kl D 6 . CUM IQX 
INDUCTOR RF-CH HID 4.7IJM IdX . 1 CfiOX . 261.C 

TRANGTCTfiR NPN : N3179 81 TO- 72 PD=>=203KU 
TRANMSTOP Nl*N ST TO-18 PD-360HU 
TRANGIMOfl PNP 2N3231 M TO- 10 rD*3A3HU 
TPANMCTOP PNP 2N.3251 SI TO 18 PD»360Hy 
IPANRir.Tf.R J FfT N CHAN D- KCDF TO 92 Cl 

TRANMCTOR PNC 2N3251 GT TO 16 PD^36QHU 
IRANCTSiriR NPN M TO- 18 PD>360HU 
TRAMCir.TOP PNP 2N.125I SI TO 18 PD-36CHU 
IRANMSTCiR J FFT N CHAN D KTiDE TO 92 SI 
TRANSISTOR PNP 2N.32S1 SI TO-IB PD«360Hy 

RfGTMHR 12. IK IX .125M F TC»0*-1DO 
RFSISTOR 14. 7X IX .123UF TC»0*-100 
RFCISIOR 110 IX .tPCy F TC-0«-1D0 
RESISTOR 10K IX .123U F TC-04-ltC 
RESTSIOR 162 IX .123y F TCe04-U0 

RCSICTOR 23.7 IX .12Cy F TC’04-100 
RESTSIfjR 5.62 IX .123U F 1C*0*-109 
RFSISTOR too IX .123V F TC«04-lflO 
RFSISTOR 6.81K IX .123U F TC*04 100 
RESISTOR 1.47K IX .125V F TC-Q^-IQQ 

RFSISTOR 7.5K IX .1238 F TC-0**100 
RFSISTOR 16. 2K 1X .123U F TC>|4-100 
RF.StSTOR 464 IX .123V F TC«0< 100 
RESISTOR 10 IX .12SU F TC«04-100 
RFSISTOR 196 IX .123V F 1C-D4-100 

RESISTOR 681 IX .123U F TC»04-10e 
RFGTGTOR 237 tX .1238 F TC*0*-100 
RFSISTOR 4.22K IX .1238 F TC-O^-lOO 
RESISTOR 4.64K IX .1238 F TC>04-100 
RESISTOR tor IX .1238 F TC«04-100 

RESISTOR UK IX .1238 F TC-04-100 
RESISTOR UK IX .1258 F TC»0«-10e 
RESISTOR 9.09K IX .1238 F TC-04-U0 
RESISTOR UQK IX .1238 F TC-0«-100 
RESISTOR lOQK IX .1238 F TC«8+-U0 



1701-3335 
I7bl -0S35 
1701 -0347 
1701 -0047 
1731 -1.170 

17Cl-U7n 
1731 0047 
I7li1 0533 
1711-3335 
17C1 -0047 



917C 002? 

7170-0129 
9l7f. 0029 
9170-3329 
917C -0029 

9170-0329 
91 7C 0029 
91730129 

914C 0112 
91 3.’)-1641 
9146 0114 
7133 1624 
9140-0177 

7U3-FR13 
71 40 ■ 039? 

9140-0178 
9160 1619 
9140-0114 

9100 1624 
7140-0179 
9140 039? 

9103-1620 

910C28I3 

9140-0144 
91R6 1624 
9130-1619 
9140 0144 

2M5I77 
1054 0464 
2N3251 
2N.T231 
1855- 0267 

2N3251 
1834- 0404 
2N3251 
1855- 3267 
2N32SI 

C4- 1/8-TO 1212 F 
C4 1/8-TO 1472-F 
C4 l/a-T0--lll F 
C4 1/B-T0-1002-F 
C4- 1/8-T0-I62R-F 

PHC53-1/0TO 23R7-F 
0698-8021 
C4 1/8-T0-101-F 
C4 1/0-TO-68U-F 
C4 1/B-TO 1471-r 

C4-1/B TO-7501 F 
C4 1/8-T0-I622-F 
C41/8-TO-4640-F 
C4 1/e-TO- 1 ORO -F 
C4 1/e -TO -196R-F 

C4 1/8-T8-681R F 
C4 1/B-T0-237R-F 
C4- 1/e-TO 4721 -F 
C4-1/8-T0-4641-F 
C4 l/6-T#-t002-F 
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TABLE8-8. BANDWIDTHFILTERN0.1 ASSEMBLYAII, REPLACEABLEPARTS(30F3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


M1RP6 


PtaO* 31A3 


0 


1 


RtstSTfiR iflhR in ?.ix c ninr At>j i? irn 


32111 


43P1 35 


At 1R27 


0757-0444 


1 




BCSICTOR 12. m IX .1258 P TC-0<-lCC 


24546 


C4 1/8 TC-1212 F 


A1 IRcO 


3757-3443 


0 


»» 


Rrr,15TfiR 11K IX .125ur ir..0t-103 


24546 


C4 1/8 TO U32 F 


A1 1R29 


niS98-0003 


B 


-» 


RCSiniOR 1.96lf IX .125U F TC-0* 100 


24546 


C4 1/a-TO 19M-F 


A1 tR33 


J757 043P 


1 




RFDiriTDR 113 IX .125M F lC-3* 133 


21546 


C4 1/8 TO-11 1 r 


A1 tH3l 


PtIO 3052 


4 


1 


RCniCTOP TRMR 50 tOX C SlDfADJ 17-TPN 


0211 1 


43P5C0 


A1 


0/.7O 3454 


3 


1 


Rcntr.Tf.R 215R IX .125U r tc= 34 too 


24546 


Cl- 1/0 TO-2153 F 


A1 1R33 


0757-0442 


9 




prsir.TOR toil IX .i?5w f TC*^e*-ioo 


24S46 


r.4 1/9-T8 ior.2-F 


A} }R34 


3757 019? 


-3 


1 


RFSTMOR 21. 5K IX .IL'f.U F TC*3-»-10D 


24546 


C4 1/8-T3-2152 F 


At 1R3S 


0757 -0280 


1 




RFSTflTOR 9.09F IX .125*4 F TC»0+-10fl 


1V701 


Hr4Cl/8 TC 9P.91-F 


AUR36 


369R 0003 


0 




RC51M6R 1.96K IX . 1?5W F TC^3«-100 


21546 


C4 1/8 TO-1961 r 


At 1R37 


0757-04t6 


7 


2 


RFSISTOR 511 IX .125S4 F Tr.-0*-1C0 


24546 


r.4 I/O TC 511P-F 


At 1R30 


0670 344t 


8 


1 


Rr*JXr>16R 215 IX t25« F ir*3«-103 


24546 


C4 1/OTO 215B F 


A1 1R39 


0757-0479 


0 




RC.5TST0R 601 IX .I25U F Tr»0i-100 


24546 


CA 1/8-TC 6r.lR-F 


A1 1R40 


0698 3442 


9 




RFOIMOR 237 IX .125U F TH-a + 'lOD 


21546 


C4 1/8 T3-23/R F 


A1 1R41 


0696 3154 


0 




RFS15T0R 4.22R IX .125M F TC-C4 ICC 


24546 


C4 1/8-T0-4221 F 


AURA? 


0757- 0442 


9 




RCST5T0R UK IX .125M F TC=3«-103 


24546 


C4 1/9T0 1002 F 


A1 1R43» 


0698-3155 


1 




RFSISTOR 4.64> IX .125*4 F TCa0»-10C 


24546 


C4 1/8 TO 4641 -F 


A11R44 


0757 044? 


9 




RFDTmr.R 13K IX .125W F 1C*0« 130 


21546 


C4 1/8-T3 1002 F 


At 1R4S 


0757-0401 


Q 




RFOtnTOR ICC IX .Ipr.U F TF 0»-lC0 


?4*^*46 


F4 1/8 TO 1 Cl -F 


A11R46 


0757 0401 


r 




RF^inUR 103 IX .1I5U F TF>^0<-103 


24546 


C4 1/r. TO-131 F 


At IR47 


0757-0346 


B 




PFSIFTOR 1C IX .125W F TC«>0i-lCC 


24546 


F4 t/e-TO ICPfl-F 


Al 1R4B* 


0757 0444 


1 


4 


RtGIGTnR 1?.1K IX 125W F TC»B»-103 


24546 


C4 1/3- TO 1212 r 


A1 1R49 


0757-0444 


1 




RC5IST09 12. IK IX .125*4 F TC»0* 100 


24546 


F4 1/8-TC 1212-F 


At 1R33 


3757 3346 


2 




RES1S1DR ID IX .1?5U F ir-'34-l03 


24546 


C4 1/8 TO- 10R3 F 


A1 1RS1 


0 757 - 0346 


2 




RtSITTOR 10 IX .125U F TC=0« IOC 


24.5 46 


C4 1/0-TC-lOPO -F 


At 1RS2 


0757 0443 


0 




RrniOTftR 11K IX .125U F TC«=a4-l30 


24546 


C4 1/8-T3- 1132 F 


At 1RS3 


0690-3440 


7 




PCSinrOR 196 IX ,I25W F TC»0*-1CO 


24546 


C4 1/8'TC 196R-F 


At 1R54 


0757 0416 


7 




RcsirnriR 511 1 % ,u-sw f tc. o.-ion 


24546 


C4 1/8- TO 511R F 


At lRS?i 


0757-0442 


9 




RESISTOR lOK IX .125*4 F TC 0+-UO 


24546 


C4 1/0-TO 1CC2 F 


At 1R56* 


0757-0274 


5 


1 


RFSlSTfiR 1.21K IX .1258 r TCaO<-103 


24546 


C4 1/8-TD-1211-F 


At tR57 


0757-8180 


2 


j» 


RFSISTOR 31.6 IX .125W F TC*0*-1CC 


2A4C8 


0757-0100 


A11R5Q 


0698- 3152 


B 


1 


RfSlSldR 3.46K IX 125U F TC-O^-UJ 


24546 


C4 1/8 TO -3401 F 


At tRS9 


0757-0180 


2 




RCSISTOR 31.6 1X .125U F TC«:0>-100 


28400 


0757-8180 


AtlRAd 


0698 3153 


9 


1 


RFSimt.R 3.03K IX .125U F TC«D« 138 


21546 


C4- 1/B-T0-3831-F 


At ITPl 


036O-178G 


7 


4 


CONNECTOR SGI CONT PIN .C4S IN HSC S7 SQ 


2C4O0 


C3A0 -1780 


A11TP2 


0360-1768 


7 




CONNFCTOR-GGl CONT PTN 045 IN BSC SZ SO 


20460 


336O-1780 


At tTP3 


1251-0600 


0 


7 


CONNECTOR -5GL CONT PIN 1 14 MM-USC 57 SQ 


28480 


1251-8600 


At I7P4 


0360-1786 


7 




CONNECTOR SCL CONT PIN .045 IN BSC S2 SQ 


20460 


0360 1788 


At tTP5 


0361-1708 


7 




CONNECTOR-SGL CONT PIN .045 IN-BSC 57 SQ 


20480 


0360 1783 


A11TP6 


1251-9600 


a 




CONNECTOR SGL CONT PIN 1,14-HM BEC 5Z SQ 


ER460 


1251-0600 


At 1TP8 


1251-06CI 


0 




CONNECTOR-SGt CONT PIN 1.14 Mli-BSC 9 7 SQ 


28460 


1251 -8600 


AttTP? 


1251 -0600 


G 




CONNECTOR SGI CONT PIN 1.14 MM BSC SZ EQ 


20480 


1251-0600 


At 1TP10 


1251-0600 


B 




CONNECTOR- SGI CONT PIN 1.14 MM-B5C-57 SQ 


?n4eo 


1251-8600 


AlllPll 


1251 ‘0603 


Q 




CONNFCTOR-SGL CONT PIN 1 .14-MM-BEC SZ SQ 


26480 


1251-0600 


AUTP12 


1251-0680 






CONNECTOR-SGL CONT PIN 1.14 MM -BSC 9 7 SQ 


20488 


1251 -8600 


AttVRt 


1982-0046 


1 


1 


DIODE ZNR 6.01V 5X 00-35 PD=,4U 


F64B0 


1902-0048 


AltYt 


0410 0776 


a 


2 


CRYSTAL-QUARTZ 21.4 MHZ HC 25/U-HLDR 


20488 


0410-8776 


A11Y2 


0410-0776 


B 




CRYSTAL- OUARTZ 21.4 MHZ HC 25/U-HLDR 


28480 


0410-0776 










A 1 1 MISCELLANEOUS PARTS 








9403-0826 


6 


1 


PLUG HOLE BDR-HD FOR .107 D HOLE NYL 


32768 


237-120241-03-3101 




06559-00025 


■ 


1 


BAFFLE INDUCTOR 


2840C 


Q8359-8002S 




08559-00087 


2 


1 


COVER. BU FILTER NO. 1 


28480 


08559-00007 



8-137«-138 
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FIGURE8-54, BANDWIDTH FILTER NO. 1 ASSEMBLYA11, BLOCK DIAGRAM 



8-139 








SERVICE 



MODEL 8559A 



All 




FIGURE8-55. BANDWIDTH FILTER NO. 1 ASSEMBLY A 1 1, COMPONENT LOCATIONS 
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PI 



A 1 1 BANDWIDTH ASSEMBLY 
08559-60058 



PIN 


SIGNAL 


TO/fROM 


FUNCTION 

BLOCK 


i 


GNO 


A16 


o 


23 


214MH{|f 


A10 


o 


2 

24 


GMO 


AI6 


o 


3 

25 


GNO 


AIG 


o 


4 

26 


GNO 


A16 


o 


5 


GNO 


A16 


o 


27 


• 15V 


REAR PANEL 

PI 29 


o 


6 

28 


GNO 


A)6 


o 


7 


GNO 


Al$ 


o 


29 


♦lOV 


A9 


o 


B 


GNO 


A16 


o 


30 


BW5 


A2 


o 


9 


GNO 


AtS 


0 


31 


BWE 


A9 


o 


10 


GNO 


AI6 


o 


32 


BW7 


A9 


o 


II 

33 


GNO 


AIG 


o 


12 

34 


CNQ 


AIG 


o 


13 

35 


GND 


AIG 


o 


(4 

36 


GNO 


AIG 


o 


15 

37 


GNO 


AIG 


o 


16 

38 


GNO 


AIG 


o 


17 

39 


GNO 


AIG 


o 


18 

40 


GNO 


AIG 


o 


19 

41 


GNO 


AIG 


o 


20 

42 


GND 


AIG 


o 


21 

43 


GNO 


AIG 


o 


22 


2I4WHMF 


AI2 


o 


44 


GNO 


AIG 


o 



P.-271IN) 

dD 



PI -I TO 21. 
24 TO 26.28. 

33T044 



GND 



PI* 30MN) 

cr> 



SERIAL PREFIX: 2347A 



O BANDWIDTH CONTROL 

I 



RI4 

10 







1 C34 . 




0. . 




1“ : 


I" I 



C60 

01 



R4 5 
100 



ITT 

J" J” 



R46 

lOO 



iirr 
}” V 



O POWER SUPPLIES 



T 






Lie I 

^ I 

0 . 



R29 

>960 



R5C 

»0 



JO. 

^7 






VR 

6 aiv 



1 



C6? 

T .01 



❖ 






R47 

lO 



_ ;52 J. 053 

T 01 T oi 
I 

K7 



F 



' 12 




Pl-22 lOyT) 



NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN 0HMS(S2) 
CAPACITANCE IN MICROFARADS {^P) 
INDUCTANCE IN MICROHENRIES {^H) 

3. REFER TO FIGURE 8 2 FOR MEASURE- 
MENT CONDITIONS. 

4. TEMPERATURE COMPENSATING CA- 
PACITOR. 

5. ASTERISK C) DENOTES FACTORY SE- 
LECTED COMPONENT. NOMINAL VAL 
UE ISSHOWN. 

6. SOURCE VOLTAGE SHOULD BE 0.2V 
TO 1.5V GREATER THAN THE GATE 
VOLTAGE. 

7. VOLTAGES SHOULD BE MEASURED 
WITH IKn OR GREATER AT PROBE TIP 
TO PREVENT OSCILLATION AND ER- 
RONEOUS READINGS. 



8 . 



BANDWIDTH CONTROL LINES 
TYPICAL VALUES 


BAND 




BW6 


BW7 


WIDTH 




XTAL 


LC 


3 MH? 


+ 15 


-4 


+7 


1 MH? 


+ 15 


-4 


+9 


300 kH? 


+ 15 


-4 


+ 10 


100 kH? 


+15 


-4 


+ 14 


30 krf? 


-.5 


+ 10 


+ 12 


10 kH? 


-.5 


+ 10 


+ 14 


3 kHz 


-.5 


+9 


+ 14 


1 kHz 


-.5 


+7 


+15 



9. DESIGNATES SHIELDING BEAD. 

10. BW5, BW6, AND BW7 ARE BANDWIDTH 
CONTROL LINES. 

11. TRANSISTOR PIN CONFIGURATIONS: 
(BOTTOM VIEW) 

■©“ All 



FIGURE 8-54. BANDWIDTH FILTER NO. 1 ASSEMBLY All, BLOCK DIAGRAM 
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STEP GAIN ASSEMBLY A12, CIRCUIT DESCRIPTION 



The Step Gain Assembly A12 provides from 0 to 50 dB amplification of the 21.4 MHz IF in 10 dB steps, as 
selected from the REFERENCE LEVEL control. A zero to - 12 dB REEERENCE LEVEL LINE attenuator 
control is also included on the front panel. Generated on the Step Gain Assembly A12 are the first mixer diode 
bias and a flatness control voltage proportional to the sweep plus tune (S + T) voltage. 

Step Gain Amplifiers (E) (F) (G) 

There are three step gain amplifiers, one 10 dB and two 20 dB, cascaded as shown in the schematic diagram. 
Lull gain of any amplifier is selected by grounding the appropriate lEG line. The three step gain amplifiers can 
be considered as operational amplifiers. An equivalent circuit for the three stages is shown in Eigure 8-57. The 
gain for each amplifier is; Gain = 1 + R/Rj. The feedback resistance, R„ for the 10 dB amplifier is R8, 562 
ohms; for the 20 dB amplifiers it is R23 and R31, each 750 ohms. The input resistance, R„ is a combination of a 
fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodes. The resistance of the PIN 
diodes is approximately 10 to KXX) ohms and increases as the forward bias current is decreased from 100 
milliamperesto 1 microampere. The input resistance, Rj, for the 10 dB amplifier is approximately 260 ohms; for 
the 20 dB amplifiers, it is about 83 ohms. 



SODB 1ST BOdB 2ND 20l)B 




FIGURE8-57. STEP GAIN AMPLIFIERS, SIMPLIFIED DIAGRAM 



Selection of the correct combination of step gain amplifiers is accomplished with the REEERENCE LEVEL 
switch. Rotating the switch grounds the emitter circuit of the selected amplifier (or amplifiers), allowing current 
to flow through the PIN didde (or diodes). The possible switch combinations allow the gain to vary from unity 
(all switches open) to 50 dB maximum with all three emitter circuits grounded. 

Test/Norm Switch. In the emitter paths of the 20 dB step gain amplifiers are the TEST/NORM switches 
used to disable both 20 dB amplifiers during log amplifier adjustment. 

0-12 decontrol (H) 

The REEERENCE LEVEL LINE control provides approximately 0.3 to 12.3 dB of attenuation at the base of 
Q6 in the 0 - 12 dB control circuit. By regulating the current flow through PIN diode CR7, the amount of signal 
attenuation is controlled. Eor example, if PIN diode current flow is increased, more RE signal is shunted or 
bypassed to ground. Capacitor C23 provides the RE ground path. 

A minimum current flow through the PIN diode, which provides the maximum allowable diode resistance, is 
established by - 12 dB potentiometer R39 so that the diode is never completely cut off. Adjustment of R39 sets 
the 0.3 dB point and is adjusted with the REEERENCE LEVEL LINE control set fully clockwise ( - 12 posi- 
tion). 
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The maximum current flow through the PIN diode is set with the 0 dB potentiometer R35. Resistor R35 is 
adjusted to the 12.3 dB attenuation point with the REFERENCE LEVEL FINE control set fully counterclock- 
wise (0 position). 

Transistors Q5 and Q7 are identical current sources. The maximum current is set with the 0 dB adjustment, R35, 
in the common base circuit. Diode CR5 provides temperature compensation for the transistors. 

Transistor Q5 provides current for a bias voltage applied to the anode of the PIN diode. The voltage source 
consists of R39, R38, and CR6. Diode CR6 provides temperature compensation for the PIN diode. Inductor 
L8 isolates the diode current source from the RE signal. 

Transistor Q7 provides current for a variable voltage source at the cathode of PIN diode CR7. Fixed resistor 
R40 is effectively in parallel with the negative side ( - 12.6V) of the REFERENCE LEVEL FINE control 
potentiometer. Its purpose is to match the FINE control to changes in the PIN diode resistance. The FINE 
control varies the voltage at the PIN diode cathode, this varies the diode current flow. When the FINE control 
is fully clockwise, the PIN diode is at minimum conduction and maximum signal is applied to the base of Q6. 
Conversely, when the FINE control is fully counterclockwise, the PIN diode is forward biased into maximum 
conduction and minimum signal is applied to Q6. Buffer amplifier Q6 operates as an emitter follower, providing 
isolation between the 0 - 12 dB control circuit and the 21.4 MHz bandpass filter. 

21 .4 M Hz Bandpass Fi Iter (I) 

The 21 .4 MHz Bandpass Filter at the output of the 0 - 12 dB control circuit is a two-pole type used to reduce the 
out-of-band noise produced by the step gain amplifiers and 0 - 12 dB control. 

NOTE 

For minimum step gain error, the ground plane on the Step Gain Assembly 
A12 must be firmly connected to the chassis extrusion and the Motherboard 
Assembly A16 common ground. This means that before you can make any 
step gain measurements or adjustments, the Step Gain Assembly A12 must 
be fully seated in its connector socket and all of its cover screws must be in 
place and tightened. You can, however, leave the gold secondary cover off 
for these measurements. 

Band Select Decoder (A) 

Band select decoder U3 is a 4-to-lO line decoder. It decodes the three band-select lines (H2, H3, and PM) to 
select one of six output lines. The selected line goes low while the remaining five lines stay high. The status of the 
decoder's outputs controls the tilt, offset, and bias circuits. 

Band Tilt (C) 

Band tilt is controlled with a variable, voltage-controlled voltage source comprising operational amplifier U4b, 
current boosting transistor Q2, and related adjustable resistor networks. The signal input to this circuit is the 
sweep plus tune (S + T) voltage. Normally, this signal is a ramp extending from + 1 ,2V to + 4.8V or some level 
in between, depending on the position of the FREQ SPAN/DIV and frequency TUNING controls. 

When the S + T ramp is at its low point ( -i- 1 .2V), the level at test point 3 should be + 10.6V ± 0. IV When the 
S + T ramp is at its peak ( -i- 4.8V), the level at test point 3 can be adjusted from about + 9.6V to + 10.9V with 
the circuits's potentiometers and factory selected fixed resistors. Potentiometers R47, R48, R49, R51 , R53, and 
R55 adjust the overall tilt for each band. T\vo factory selected resistors, R50 and R52, and potentiometers R54 
and R56 provide additional tilt adjustment for harmonic mixing bands 2 + , 2 - , 3 + , and 3 - after a break- 
point at approximately midband. 
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Band Offset (D) 

Operational amplifiers U4a, U4d, U4c, and their associated circuits provide offset and gain for the tilt voltage. 
Potentiometers R57, R58, R59, R60, R61, and R62 are used to adjust the offset of each band. A fixed negative 
offset is provided for all bands by operational amplifier U4c. The resulting flatness output voltage is applied to 
a voltage-controlled amplifier o n Third Converter Assembly A 1 0 . 

Mixer Diode Bias (B) 

Bias of the First Mixer Assembly A4 depends on the desired harmonic mixing number. Quad switch U1 and 
operational amplifiers U2a, U2b, and U2c with their associated components form the mixer diode bias sources. 
Varying power levels are coupled into the mixer diode due to irregularities in the YTO’s swept power output, 
causing variations in the mixer diode bias conduction angle, or total bias power. The bias sources adjust to these 
instantaneous changes in the mixer bias conduction angle by increasing or decreasing bias in order to maintain a 
constant conduction angle. The circuit includes separate bias adjustments for bands 2 - , 2 + , 3 - , and 3+ . 
Bands 1 - and 1 + use a common bias adjustment potentiometer. 

The four switches in U1 are normally closed, but the individual switches open when selected by a logic-high 
control voltage. Since the outputs from the band select decoder U3 are all high except one, the normal status of 
the switches in U 1 is open until a low control input allows one to close. The switch then connects one of the 
three potentiometers (R70, R71, R72) through a factory selected fixed resistor to the positive input (pin 10) of 
operational amplifier U2c, forming a voltage source at that point. The table below shows which potentiometers 
and factory selected resistors apply to which band. 



TABLE 8-9. MIXER DIODE BIAS ADJUSTMENTS 



Band 


Control Name 


Bias Adjust 
Resistor 


Range Adjust Resistor 
(Factory-Select) 


.01-3 


VI 


R72 


R73 


6-9 


VI 


R72 


R73 


3-9 


V2- 


R83 


R84 


9-15 


V2+ 


R87 


R88 


6-15 


V3- 


R71 


R74 


12.1-21 


V3+ 


R70 


R75 



Operational amplifier U2c forms a negative impedance converter that increases or decreases bias as needed to 
maintain a constant angle of conduction at the first mixer. This is necessary to maintain a constant insertion loss 
through the first mixer. Operational amplifier U2c is connected to the voltage source at the junction of R73, 
R74, R75, and Q1 . This circuit multiplies its input source resistance by approximately - 1/110, thus converting 
the input voltage source and series resistance into an equivalent voltage source and negative impedance (here, 
approximately - KXK) ohms). 

Because of this conversion, as current increases in the circuit, the resultant output voltage decreases, just as it 
would if a negative resistance value ( - R) were substituted for R in the familiar expression for Ohm's Law. The 
expression would then be rewritten as; E = I(— R). Notice now that an increase in current (I) results in a 
decrease in voltage (E). This is the equivalent action of this circuit. If aD. of U 1 ’s switches are open (as in band 
2- or 2-I-), transistor Ql forces the junction positive, turning off CR15 and thereby removing the negative 
impedance converter from the bias output at PI -24. One of the other operational amplifiers in U2 is activated, 
providing voltage sources and positive resistances to the bias output (TPl or Pl-24). When one of the opera- 
tional amplifiers is selected, the diodes at the outputs of the other two are reverse biased, and disconnect the 
outputs from Pl-24. 
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+ 5.1V Reference (K) 

Transistor Q4 and its associated circuitry operate off the + 15V supply to furnish a regulated + 5.1V reference 
for the flatness and mixer diode bias circuit. 

Power Supplies (J) 

Extensive filtering of the + 15V, + 12V and - 12.6V inputs is needed to reduce coupling between each step gain 
amplifier and between the Step Gain Assembly A12 and the other assemblies. 



STEP GAIN AMPLIFIER ASSEMBLY A12, TROUBLESHOOTING 



I CAUTION ; 

Tubular ceramic capacitors will short to the aluminum extrusion if allowed 
to touch it during testing. 



Always check the supply voltages. If the + 15V supply drops (even slightly), the +5. IV Reference becomes 
unregulated. 

Linear or Log Fidelity Errors: First readjust REFERENCE EEVEE FINE to the - 12 dBm position and 

test again. If the problem is not present, gain compression may be occurring in one of the circuit's amplifiers. 
The 10 dB Amplifier (block E) is the most probable source, and improper biasing of CRl is the most probable 
cause. Insufficient dc biasing of CRl allows signal voltage to vary the bias, causing the stage gain to vary as the 
signal level varies. Diode CRl , not transistor saturation, is the most common cause of compression. 

Reduction of the losses in the 0- 12 dB Control (block H) allows the first amplifier stage to operate at a lower 
input level, thus reducing compression. To decrease the losses, hand-select CR7 and C23 for minimum circuit 
loss. 

Poor Linearity of the 0 - 1 2 dB Control : The most probable cause is CR7. 
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TABLE8-10. STEPGAIN ASSEMBLY A12, REPLACEABLEPARTS(1 0F3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Al? 


(tftS59 60 92.'i 


2 


1 


r.ifp CATH AsrxHri.f 


F 0400 


aprs7 60126 


A1?C1 


Olfct -sr sf. 


7 


27 


CAPACITOR- FXD .ClUC *00 20% ICCVOC CfR 


PO4C0 


(MAC 2050 


Air;C2 


3160 34S7 


7 


3 


rAPACiTr.R- rxi) 2J33pr • •io% psivoc fro 


. 04851 


5n6»-7.457 


A12C3 


C160-2CS5 


7 




CAPACITOR FXD .ClUC ♦0(i 20% 100V5C CfP 


PfWIOCi 


C16C 2055 


A1TC4 


31R0 3?.71 


1 


2 


rAl‘AC1T(R Fxn llir* 10% 35Vt.X lA 


F6FB7 


1S3P1 35X933562 


A12CS 


016fl-2C55 


7 




CAPACrTOR FXfj . fl Uir *00 CCZ lOOVCC CfP 


20400 


(1160 2055 


AUCb 


3160 23SS 


9 




CAPACIIt.R-rxD OlUf iHI) 2Q% lOOCDC CXR 


2048 51 


.1168-2355 


A12C7 


C16fl-20S5 


9 




CAPACITOR rXO (MUF 4Ctl 20% ICllOOC Cl 1.' 


2040(3 


Cl 60 2055 


Aircu 


0163 23SS 


9 




CAPAcnnR 1 x!> ou;r »on 23% loovcc iFR 


. 048 11 


3163-2355 


A12C9 


Ot6C-20SS 


9 




CAPATSTOR FXD OlUP +m'; 2('.% ICOVPC Cl I.’ 


P04BC 


U16C 205% 


Airno 


0160 20S5 


9 




CAPAClTfiR fXl) niLiF iRQ 23% 103VCC f?R 


PO4B0 


3163 2055 


A12C11 


0 160 sns:. 


9 




CAPACTTOR- FXD .CUlf +SC 20% ICOVDC CFP 


20 400 


0>6C 2055 


A!i?rt2 


3160 23S3 


9 




CAPACllf.R-f XD .01 *F iTO 20% lOOVCC (fR 


. 11401 


3163-.'*355 


Aiecii 


M60-2nS5 


9 




CAPACITOR rXD .CU>C ♦OO 20% 100VDC CM’ 


20400 


C16C 2055 


At; CM 


0160 20SS 


9 




CAPACntiR ( XD .Olur «B0 23% toovcr. TFR 


M140.1 


3163*2355 


Ai 


(1160 2USS 


9 




CAPACITOR FXD .ClvJF 4R(. 20% lOOVOC CFC 


P04OO 


(MAC 2055 


Airri6 


3160 34fi7 


7 




rAPAClU'R-rXD 2033PF * 13% 253VCC 15R 


21400 


a 160*3457 


AI2CI7 


01 60-21SS 


9 




CAPACITOR FXD .OIUF 4ttC 2C% lOOWDC CI’F 


2040(1 


0160 2«55 


AKT-in 


3163 23SS 


9 




rAPAcnoR-fXD .oinr »oo 20 % lojvtc r.*R 


23480 


.3165) i‘355 


A12C19 


C16I- 3457 


7 




CAPACITOR -FXD SCCCPF * 10% 250VDC CFR 


20400 


Cl 6(1 3457 


Aircpn 


3163-2355 


9 




CAPAlMTIiR rxD .OUiF *R0 23% 133VCC ttR 


. 0 4851 


0160- 2355 


Ai2i:2t 


U16Q 205*-. 


9 




CAPACITOR FXD .CUJr +00 ?C% lOCVDC CFl.’ 


2040(1 


C16C 2055 


Ai 2r?r* 


0163- 2055 


7 




CAPACITOR FXD OlHF (03-23% 130VCC TFR 


, 048(1 


D163-P355 


A1 2C21 


Olflft-0291 


3 




CAPACI TOR rXD tUri-lf.X 35VDC TA 


5S209 


r.*.C!)1C5X7035A3 


AjrcPi 


3160- 2355 


9 




CAPACITCtR FXD .OlOF UTO 23% 133VCC UR 


PfMOll 


016.T 2355 


A1 2C2& 


Cl6e-2I99 


2 




CAPACTTOR FKO 30PF < -5% 3CCVDC MICA 


2040(1 


016C 217V 


A1 rc?M« 


0160 2199 




;► 


CAFACnCN FXD 33PF i :>% 3[)3VF(:; MICA 


251480 


3163 -2177 


A12C2V 


0 160-nftSl 


9 




CAPACTTGIV -FXD .OUIF 40(1 -2C,% lOOVDC CFP 


;^04O(1 


016C 2B5S 


Airx:'9 


0160 2D5S 


9 




CAPAcnoR- 1 XD .niuF i03 23% liinvcx (.r;n 


20485) 


3160-2355 


A12C30 


0160*2035 


9 




CAPACI TOP FXD .(MUF 4n(l-2(;% lOOVDC ('f« 


20400 


0160 2055 


A12C31 


0160 2055 


9 




CAPAmiOR FXD .nU)F mo 23% 13.')VDC MR 


2048 51 


3163 -2355 


AI2C32 


(}I60 2053 


9 




CAPACITOR rXD .OlJf 40(1-20% lOOVDC CH‘ 


2 540(1 


016(1-2055 


AtrC3J 


U160 2355 


9 




CAPAClTtiR FXD DIHF <1)3 23% lOOVtC CTR 


, 8481) 


.1160-2055 


AI2C34 


0160-211 55 


9 




CAPACITOR-FXO .CTUF 40C 20% lOCVDC HR 


2'0 4O(1 


Cl 60 2055 


Airt3S 


0160 -2055 


9 




CAPACTiriR FXD niUF 'OO 23% lOOCDC CFR 


/ 0485) 


3163*2355 


A12C36 


(1160 0127 


2 


1 


( APACTTOR-f XD Ui; +-2(i% 2?.VvipC CT R 


251400 


»16Q 0127 


Airr^a 


0160 2250 


k 


3 


rAPArTiftR rxD 5 . iff ♦ .;xpr snovnc ttR 


■ 8480 


3160-2250 


A12C41 


0160>22SI 


h 




CAPACITOR -FXD 5.1PF 4 .?5PF 5D0VDC CfR 


284R0 


016R 2250 


AirC42 


S160- 2259 


ft 




rAPACUhR FXD 5.1PF ♦ .2f.Pr 5007CC FfR 


. 0480 


0160-2250 


At 2CR1 


1901 1870 


9 


4 


DIODF PIN IICV 


2848(1 


1901 -1070 


A12( R2 


1731 0050 


.1 


17 


Dioor CUlTCiUKC nov ?B3<',A iNO DO 35 


20480 


1931-0350 


A12CR3 


1701-1070 


9 




DioDf PIN nov 


2948(1 


17C1 107L 


A12CR4 


1901- 1370 


9 




DTOCC PIN iinv 


. 8480 


1901 1070 


At?CR5 


17C1- 0050 


3 




DIODF SWfTCMtNC OCV 200HA 2NS DO 35 


20 400 


17t.1 -0050 


AI2CRA 


IV3t 0359 


1 




DTODE CWlTfHTMC OOC 200HA 2NS DO 35 


28480 


1901 0050 


AtnCR7 


1 VCI-1C70 


9 




DIODE PIN HOC 


284110 


17C1 1070 


AirCRA 


1731 0950 


3 




DT0D( CWITIH1NC OOC 200HA INS DO ^5 


20480 


1901-0350 


A1 2CR9 


1701-0050 


3 




DIODF SWITCHING OttC 2.00MA 2N'3 Dll-35 


28 400 


1701 -0050 


AirrRiD 


1901 0050 


A 




DIODF SWITCHINC 030 2R0HA 2N5 DO 15 


20480 


1701-3050 


A12CRU 


lVOl-0050 


3 




DIODE SWITOdNC 0('.C 20()hA PNC DO 3 5 


20480 


17C1 -0050 


AirtR12 


1731 0050 


3 




DIODF SWITCHING 03C 200MA .NS GO 15 


2048 0 


1731-0050 


A12CR13 


1701-0050 


3 




DIODF GWITCHINC 8I)V 200MA PNC DO 35 


2B4O0 


1901-0050 


A12CRM 


1701 0050 


A 




DIODF CWnCHlNt; OOU P30HA PNS DO 3 5 


PI1480 


1731 -O050 


A1 2CR IS 


1 V01-D050 


3 




DI0D( SWITCHING OflC 2R0MA 2NS DO 35 


20480 


1901 *0050 


Al2f RM 


1701 0059 


3 




DIODE SWITCHING flJV 28HKA I'NS CO-35 


2B4B0 


1931-0350 


A12CR17 


1 VOl-0058 


3 




DIODE SWITCHING OCU 2(’.0HA PNG DO 3 5 


28480 


17C1 -0050 


AircRia 


1701 0050 


3 




DIODF SWITCHING 03C POOMA PNS DO 35 


2048(1 


1931-0050 


A 1 SCR 19 


1701-0050 


3 




DIODF SWITCHING GOV 200HA PNC DO 35 


2048(1 


1701-0050 


A12CR20 


1901- 3535 


9 


2 


DIODE SN GIG CCIiOnKt 


70480 


1731-0585 


A12CR21 


1701-0535 


9 




DIODE- 5H SIC SCHOTTKY 


2848(1 


1901 -0535 


Al?tR?2 


1931- 0050 


3 




DTODF-SUITCHJNG 03V PODMA PNS 00-35 


204BO 


1901-0050 


At 2CR23 


1901-0050 


3 




PIOOF SWITCHING 60V PCflHA PNS DO-35 


?84C(1 


1901 *0050 


At?ri 


7170- 0029 


3 


3 


CORE SHIE.LDIN(; tFAD 


P048Q 


9170-0329 


At2C2 


7178-0029 


3 




CORE- SHIELDING BEAD 


28480 


9170-0029 


A12f3 


9170- 0329 


3 




CORE SHIELDING DEAD 


28480 


9170-0029 


A12L1 


91 40-0179 


1 


0 


INDUCTOR RF-CM-NID 22UH 10% .1660X.3B5LG 


20480 


9140-0179 


A12L2 


9140-0179 


1 




INDUCTOR RF CH-hLD 22UH 10% .166DX.3051G 


28480 


9140-0179 


A12L3 


9148-0179 


1 




INDUCTOR RF-CH MLD 2PUH 10% .166DX.385LG 


20480 


9140-0179 


At2L4 


9140-0179 


1 




INDUCTOR RF CH-hLD 22UM 10% . 166DX . 385LG 


28480 


9140-0179 


A1SL5 


9146-0179 


1 




INDUCTOR RF-CH MLD 22UH 10% . 1 66DX . 385L(3 


PO480 


914C-0179 
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TABLE 8-10. STEP GAIN ASSEMBLY A12, REPUCEABLE PARTS (2 OF 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Airt6 


9143 0179 


1 




1NDUC16R Rr -(.H-K< D 22UH U1{ .1660X . 38518 


?848n 


9140-3179 


A1SL7 


9140-0179 


1 




JN0UC10R Rr-CH m.0 22»JM lOX . 1660X . 38?iLG 


2A48C 


9140 0179 


A1?L8 


9143* 3179 


1 




INDUCTOR Rf ( H flLD 22UM 1 OX . 1 66DX . 3851-G 


28480 


9140-3179 


A12L9 


91 00-2261 


1 


1 


INDUCTOR RF-CH NLD 1.8UH ICX .1C5DX.261G 


28480 


9K.Q 326C 


AU'in 


9140-3158 


6 


1 


INCUCTOR RF (H-niD lUH 13X .1050X.26LG 


20483 


9143-015B 


A12Q1 


1053-0281 


9 


1 


TRANSISTOR PNP 2N2907A SI TO 10 PD*-4CCHU 


C4713 


2Ns'9C7A 


Atr02 


1054-0323 


9 


2 


TRANSISTOR NPN SI TO- 18 PD-.36DNW 


r-O480 


1654-9323 


A12Q3 


1054-0023 


9 




TRANSISTOR NPN SI TO-IB PD^360HU 


284RQ 


1854 0023 


A12Q4 


1054-3637 


1 


1 


TRANSTSU>R NPN 2N2219A St 70-5 PD*n03R« 


31295 


2N2219A 


A)2QS 


U153-00Q7 


7 


3 


TRANSISTOR PNP 2N3251 SI TO-IB PD>360HU 


04713 


2N3251 


At 206 


1053-0007 


7 




TRANSISTOR PNP 2N32S1 SI 1010 PD»363Hy 


04713 


2N3J 51 


A12Q7 


inS3-00D7 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD*36CHU 


C4713 


2N.4251 


Atrca 


1053- 0015 


7 


3 


TRANSISTOR PNP SI PD^20inw rT»500»M»7 


28489 


1653-3315 


At 209 


1(154-0546 


1 


3 


TPANGISTOO NPN SI TO *72 PD'POOHU 


28400 


1054 0546 


A12Q1Q 


1053 0015 


7 




TRANSTGTOR PNP SI PD^POTP.U FT=^500i*.H7 


28483 


lF.53-0315 


At 201 1 


1054-0546 


1 




TRANSISTOR NPN SI TO -72 PD^POOMU 


20400 


1054 0546 


A12Q12 


1054- 0546 


t 




TRANSISTOR NPN SI 10-72 PD'^POOf’.U 


20480 


1854-0546 


A12Q13 


1053-0015 


7 




TRANSISTOR PNP ST PD=«20CHy FT-500HH/ 


28400 


1053 0015 


A12R1 


0757-0279 


0 


4 


RrSTSlfiR 3.16X IX .125U T TS=0«-109 


24546 


C4 1/8-T3-3161-F 


At 202 


0698-3444 




4 


RCRICTOr* 316 IX .125U F Tr=«-04-10E 


24546 


r.A 1/8 -TC 316R-F 


Al2fl3 


3757 3395 




3 


RCSISIOR 56.2 IX .125U F TC«»3« 103 


24546 


C4 1/B-TO 56R2-F 


At2R4 


0698-3162 


0 


1 


RCSTSTOR 46, 4F IX .123N F TC»04-inO 


24546 


C4 1/8-TO 4642 F 


At?R5 


2130-3752 




1 


RFStSTOR-lflhR SOCK UX C SIDF-ADJ 17- TRN 


rnino 


2133 3752 


A12R6 


21 00-3611 


1 


1 


Pr.SISTOR-TPMP SOX lOX C SIOF-ADJ 17- TRN 




.T292X-1-5C3 


At 207 


3757-3280 


3 


6 


RCSISIOR IK IX .125W F TC»n*-iaa 


24546 


F4 l/B-TO-1031 F 


A 1208 


C757-0417 


a 


1 


RFSISTOO 562 IX .125U F TraOt-lOO 


24546 


C4 1/8-TO 56.*'P-F 


A12R9 


0757-0200 


3 




RCSTSTOR IK IX .KSW F TS = 3«-103 


24546 


C4 1/8-T3 1031F 


At2RtO 


0 698-3155 




1 


RFSISTOR 4.64X IX .12511 F TC-04-1CC 


24S16 


C4 1/0 TO 4641 -F 


A12R1 t 


3757 0465 


6 


p 


RESISTOR 1B3K IX ,1258 F 10*^34-100 


24546 


C4 1/B-T3 -tOOS-F 


A12R13 


0757-0346 


2 




RFSISTOR 1C IX .123U F TC<=0»-100 


24046 


C4- 1/B-TC-lCPC -F 


A12Rt4 


3757 0346 


2 




RCSir.TDR 13 IX .125W F TC»04-tO3 


24546 


C4-1/8-T3 10R3-r 


A12R15 


0757-0346 


2 




BCSISTOR 10 IX .12SU F TC*C«-100 


2AS46 


r,4 1/8-TO ii:Pn f 


A12Rt6 


0690- 3433 


8 


p 


RFSlSlfrR 28.7 IX .1c5M F 10*34-133 


3 3808 


PHF55 1/8 TO 2DR7 -F 


Al2Rt7 


0757-0279 


0 




RFSISTOR 3.16K IX .125U F TC-04-lflC 


24S46 


C4 1/9 TO-3161 r 


AtiRie 


0698* 3444 


1 




RESISTOR 316 IX .l2f.U F TC*34-ldO 


24046 


C4 1/0-T3-316R F 


A12Rt9 


0 698-3261 


9 


2 


RESISTOR 464k IX .12SU F Tr*D4-180 


20480 


0698-3260 


A12R20 


3757-0395 


1 




RCSTSTOR 56.2 IX .125U F TC>34-103 


24546 


C4 1/8 T3-56R2 F 


A12R21 


2100-3056 


8 


3 


RFSISTOR-TRMP 5K lOX C CinF-ADJ 17 TRN 


02111 


43P502 


A12R22 


0757-0280 


3 




RESISTOR IK IX .125U F TS®34-100 


24546 


C4 1/B- TO-10.11 F 


At2R23 


0757-0 420 


3 


2 


RESISTOR 750 U .125W F Tn«.84-10C 


24546 


r.A 1/e-TO 751-F 


A12R24 


3757-0280 


3 




RCStSinR IK IX .125U F TC^^a<-l09 


24546 


C4 1/8-T0-1001-F 


A12R25 


0757-0279 


0 




RESISTOR 3.16K IX .1258 F TC*04-10C 


245 46 


C4 1/8-TO 3161 F 


A12R26 


0690-3444 


1 




RESISir>R 316 IX .125U F 1C*04-100 


24546 


C4 1/B-T0-316R F 


A12R27 


0698-3260 


9 




RESISTOR 464K tX .125U F TC*04-100 


20400 


0698-3260 


At2R?e 


0757-0395 


1 




RESISTOR 56.2 IX .1258 F TC-04-133 


24546 


C4 1/B-T3-36R2-F 


A12R29 


2100-3056 


8 




RCSISTOR-TRMP 5K lOX C SIPF ADJ 17- TRN 


C2111 


43P5Q2 


A12R3R 


0757-3280 


3 




RCSTSIOR IK IX .1258 F 1C*0*-1D0 


24546 


F4 1/3 TO-1031 F 


At2R31 


0757-0420 


3 




RESISTOR 750 IX .1258 F TC-04-1CC 


24546 


H4 1/8-TO 751 -r 


A12R32 


0757-0280 


3 




RESISTOR IK IX .1258 F TC>34 lOO 


24546 


C4- I/O- TO- 1031 F 


A12R33 


0757-0280 


1 




RESISTOR 9.09K IX .1258 F TC>04-10C 


19701 


HF4ni/e-TO?09l-F 


A12R34 


0757-0279 


y 




RESISTOR 3.16K IX .1258 F TC>04-103 


24546 


C4 1/3-T0-3I61 -r 


A12R3S 


2100-3103 


PI 




RESISTOR TRMR tOR lOX C STDF-ADJ 17-TRN 


02111 


43P1 03 


A12R36 


0757-0288 






RFSISTOR 9.09K IX .1258 F TC-04-103 


1V701 


MF4C1/B T3 -9091 F 


A12R37 


0 698-3444 






RFSISTOR 316 IX .1258 F Tr.«»04-100 


24546 


C4-1/8-T0-316P-F 


A12R38 


0757-0290 






RCSISIOR 6.19K IX .1258 F TC-34-100 


19731 


HF4C1/8-T0-6191 -F 


A12R39 


2100-3056 






RCSISTOR-TRHR 5K IQX C SIDF-ADJ 17- TRN 


021 1 1 


43P502 


A12R40 


0690-3457 






RESISTOR 316K IX .1258 F TC«04-103 


28483 


3698- 3457 


At2R4t 


0698- 3433 






RESISTOR 28.7 IX .1258 F Tr-Q«-t00 


03088 


PHF55-1/0-TO 28R7-F 


A12R42 


0757-0290 






RESISTOR 6.19K IX .1258 F TC-04-108 


1V731 


HF4C1/B TO 6191 F 


A12R43 


0757-1094 


9 




RESISTOR 1.47K IX .1258 F TC>|4-100 


24546 


C4-1/8-T0-1471-F 


A12R44 


0698-3440 


7 


1 


RESISTOR 196 IX .1258 F TC«04-t03 


24546 


C4 1/8-T0-196R-F 


A12R45 


0757-0441 


8 


2 


RESISTOR 8.25K IX .1258 F TC>O«-10Q 


24546 


C4 1/8- TO 0251 -F 


A12R46 


0698-3136 


8 


1 


RESISTOR 17. BK IX .1258 F TC-04-100 


24546 


C4 1/8- TO 1782-F 


A12R47 


2100-0670 


6 


3 


RESISTOR-TRHR 10K IQX C STOE-ADJ 17-TRN 


32997 


3292X-1-1C3 


A12R48 


2100-3103 


6 




RCSISTOR-TRMR lOK 10X C SIOE-ADJ 17-TRN 


02111 


43P1B3 


A12R49 


2100-3750 


9 


3 


RESISTOR-TRHR 20K IQX C STDF-ADJ 17-TRN 


28400 


2100 3750 


AI2RS0* 


0757-0458 


7 


2 


RESISTOR 51. IK IX .1258 F TC«S4-100 


24546 


C4 1/8-T0--5112-F 


A12RS1 


2100-3750 


9 




RESISTOR-TRHR 20K lOX C STDE-ADJ 17-TRN 


28400 


2100-3750 


A12RS2 


0757-0458 


7 




RESISTOR 51. IK IX .1258 F TC*04^100 


24546 


C4-1/8-T0-5112-F 


A12RS3 


2100-3161 


6 


3 


RESISTOR-TRHR 20K 10X C 8IDE-ADJ 17-TRN 


02111 


432203 


A12RS4 


2100-3094 


4 


5 


RESISTOR'TRHR 1Q0K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P1 04 


A12R9S 


2100-3161 


6 




RESISTOR-TRHR 20K lOX C SIDE-ADJ 17>TRN 


02111 


43P203 


A12R56 


2100-3094 


4 




RESISTOR-TRHR IBOK lOX C SIDE ADJ 17-TRN 


02111 


43P1 04 


A12R57 


2100-0544 


3 


3 


RESISTOR-TRHR lOOK 10X C SIDE-ADJ 17-TRN 


32997 


3292X-1-104 


A12R58 


2108-3194 


4 




RESISTOR-TRHR lOQK tOZ C SIDE-ADJ 17-TRN 


02111 


43P104 


A1 2R99 


2100-3094 


4 




RESISTOR-TRHR 1Q0K 10X C SIDE-ADJ 17-TRN 


02111 


43P104 


A12860 


2100-0544 


3 




RESISTOR-TRHR 1D0K 1 OX C SIDE-ADJ 17-TRN 


32997 


3292X-1-104 


At2R6t 


2100-0544 


3 




RESISTOR-TRHR tOOK JOX C SIDE-ADJ 17-TRN 


32997 


3292X-1-104 



8-148 
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TABLE 8-10. STEP GAIN ASSEMBLY A12, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1?R#.2 


rtoa-3fl94 


4 




Rr8TSiir<R 1R6R 133K MX C StOE AOJ 17 IRN 


32111 


43P 1 34 


A12R63 


0^.98-3157 


3 


2 


RCCJCT8R 19. 6K \X .125U f TCaOt-lOC 


24516 


C4 1/8-TO 1762 F 


Aj£’Rfi4 


0/»?n 3157 


3 




RtninuiR 19. 6R tx .12514 r ir.»3« i-ao 


24546 


C4 1/8 T!) 19/.2 F 


A1 2R6S 


0757-0 199 


3 


1 


RFSTSTOP 21.5J» 17, .12‘JW f TC-0»-10C 


24S46 


C4 1/8 TC 2152. *F 


A12R66 


0690- 3?f»6 


5 


1 


aFST8tf.R 237K IX .U5W T TC»a«-133 


24546 


C4 1/8 TO-2373 r 


A12R67 


0757-0441 


0 




Rrnir.roR e.nsu ix ,irr,w r irvoi-icc 


242.16 


r.4 1/8 TR 02 .! F 


AUR68 


07*i7 0462 


3 


1 


prnTMKR 7f.K IX .125U F IF.^O^ 133 


21546 


C4 1/8 T3-7532*r 


At2R69 


0/. 98-0084 


9 


1 


RFSiniOR 2.15X IX ,1258 F TC»04-Uf. 


24516 


F4 1/8-Tfl 2151 F 


AirR70 


riOO 0670 


6 




Rrr,Uil6R-lRhR 13K 13X C r.lOE ADJ 17 1PN 


12:997 


^T9?y. 1 103 


A12R71 


21G0-3103 


6 




RFS15T0R IRMR IQP ICX F. 8T6F APJ 17 TPN 


R?ni 


43fMC3 


A1?R72 


?1 00- 0670 


6 




RFCtniriR 1R6R UK lOX C Sint ADJ 17 IRN 


32997 


32 92X -1-1 33 


Al2R73>i 


0757-0463 


4 


1 


RFSIOTOR B?.5K IX .1258 F TCtfit lCf. 


245 16 


C4 1/8 TC n.’52 F 


A12R74H 


0757 0464 


5 




RFSl'miR 90, 9K IX .K;5U F TC*0» U3 


24546 


C4 1/8- T3 9392 F 


A12R75* 


0757-0464 


5 




PrSir.TOP 90. 9K IX .125I4 F TC'04 ICO 


24546 


C4 1/fl-TC 7C92 F 


AI2R76 


0757 0442 


9 


2 


REG1510R UK IX .i:-5U F TC=3<-U0 


21546 


Cl 1/0 T3 1032 F 


A12R77 


0757-C465 


6 




HrSir.TOR ICOK IX .125W F TFs^O^-lCO 


24546 


C4 1/0-TO-1RC.3 F 


AU'R7fl 


0757 3431 


3 


1 


RFSlMf.R U3 IX .125U F IC-O* 133 


24546 


F4 1/8 T3-101 F 


A12R79 


0757-0442 


9 




RFSISTOR IRK IX .l?5a F TC^»8<-ltC 


24516 


F4 1/8-TC 1RC2 F 


A12RB0« 


3757 3346 


2 


4 


RmifiirtR 10 IX .irrw f ic-m-uo 


24546 


C4 1/8-T3 10R3 T 


A12R81 


0757-C28R 


1 




RFSTSTDR 9.09K IX ,125a F TC=0< IRC 


177K1 


Mr 421/8 TC 9C91-F 


At2RB2 


0757-0443 


0 


ji 


REf.ISKUt 11K IX .125U F ir»3*-U3 


24516 


C4- 1/8-TO 1102 F 


A12RB3 


21 00-3750 


9 




RFSICT09 -TPHR 20K lOX C niDE-ADJ 17-TRN 


28400 


21 OR 3750 


A12RR4* 


0690 0083 


0 


3 


RCr.IMtiR 1.96K IX .K,5U F TC»-3«-130 


21546 


F4 l/e TO-1961 F 


A12RB;3 


0757-0288 


1 




RFCiniOP 9.C9K IX .125a F TC=0*1R0 


197C1 


Mr4ri/8-T0 9R91-F 


Ai:i'R86 


0757 3443 


0 




Rrr.T2.10R IIK IX .i:'5U F TC-«a4-103 


21546 


C4 1/8-T3 1132 r 


A12R87 


2110-3161 


6 




PFSir.TOR-TPHP 20K lOX C GIDF-AOJ 17 TPN 


021 1 1 


43P2C3 


A12R80« 


0690-0083 


0 




RtSl'JlOR 1.96K IX .125a F 1C=^0«-133 


21546 


C4 1/0-TO-19M F 


A12RB9 


0698-0003 


8 




PESJ8T0P 1.96K IX .125a f TC«»04 lC0 


24546 


F4 1/0-TO-19M-F 


AU'R90 


0757-0290 


5 




RESinifiR 6.19K IX .125U F lC-0«-U0 


197J1 


KF4ri/B-T5-6191-r 


A12S1 


31 01-16)8 


7 


1 


SWITCH -5L OPDT nilDNlN .5A 12SVAC/0C PC 


28480 


31C1-16in 


A121P1 


1251-0600 


3 


7 


CPNMFtir,R*SC.L FONT PIN 1 . 1 4 KH 6SC 2.Z 5Q 


28483 


1251-0600 


A12TP2 


1251-0600 


0 




CONNf CTOR-SGI FONT PIN 1.14 mi PSC-f.7 SQ 


28480 


1251-660C 


AI21P3 


1251 -0600 


0 




CONNFCH'R- Ctl. rUNT PIN 1.14-HH l»5C- 57 GQ 


28480 


1251 -0630 


A12TP4 


1251-0600 


0 




CONNECTOR SGI CONT PIN 1.14 HH-85C-G7 SQ 


20400 


1251 -060C 


AI21PS 


i;.'Sl *0600 


0 




CCNNFCIOR-GGI CONT PIN 1 . 1 4- hH- PFC 2.2 CQ 


28483 


1251-3630 


A12TP6 


1251 -0600 


0 




CONNEFTOR-SCI. CONT PIN 1.14 t1H-8SC-07 SQ 


28400 


1251-06C0 


AI27P7 


1251-0600 


0 




CPNNFCKR £GL FONT PIN 1.14 nH BEX-OZ SQ 


28483 


1.V51-0600 


At2TP8 


1251-0600 


0 




CONNECTOR -Sr.( CONI PIN 1.14 rm-8SC-G7 SQ 


28406 


1251 -0600 


A121P9 


0360 0077 


5 


1 


TERMINAL STUD 5GLTUH SVGrflMMTC 


20480 


3360-0377 


At2TP10 


1251-0600 


0 




CONNECTOR SCI CONT PIN 1.14 HM BSC -S7 SQ 


28480 


1251 -0600 


At?U1 


lf<26-0SQ2 


6 


1 


TC SaiTCH ANI C QI:AD 16 DIP-C PKC 


27314 


i.ri3?niD 


A12U2 


1826-0161 


7 


2 


IC OP AhP CP QOAO 14 OIP-P PKC 


0 4713 


Ml M324P 


A12U3 


1020-1735 


1 


1 


IC DCI>R CMOS PCD TO* DEC 4-TO-10 L1NF 


27014 


MM74C42N 


A12U4 


11126-0161 


7 




IC OP AMP CP QUAD 14-DlP-P PKC 


04713 


Ml M324P 


A12U9 


1810-0208 


0 


1 


NtlUORK REG 0 S1P6B.3K OHM X 7 


01121 


208A683 


A12U6 


1810- 0206 


8 


2 


NETWORK -REG 8 SIP 10. OK OHM X 7 


Q1121 


200A103 


A12U7 


1810-0206 


8 




NETWORK-RES 8 S1P10.0K OKM X 7 


01121 


23BA133 


A12VR1 


1902-3070 


5 


4 


DIODE ZNP 4.22V 5X D035 PD-.4W 


28400 


1702-3070 


A12VR2 


1782-3070 


5 




DTODE-ZNR 4.22V 5X DO- 35 PD-.4W 


28483 


1902-3070 


A12VR3 


1902-3070 


5 




DIODE -ZNR 4.22V 5X DO -35 PD-.4U 


20480 


1902 *3070 


A12VR4 


1902-3070 


5 




DIODE ZNR 4.22V 5X DO -35 P0«.4U 


2B4B0 


1932-3070 


A129R5 


1902-3094 


3 


1 


DIQDE-ZNR 5. 11V 2X DO-35 PD>.4U 


28480 


1902- 3094 










A12 MISCELLANEOUS PARTS 








2200-8101 


0 


1 


SCREU-MACH 4-40 .lOa-IN-LC PAN-HD-POZt 


28460 


2200-0101 




08559-00008 


4 


1 


COVER, STEP CAIN 


2B4B0 


0R5S9 -00038 




86701-40001 


9 


2 


EXTRACTOR, PC 


28480 


06701 -4CQ01 




08559-20044 


0 


1 


PLATE, CAUTION 


28480 


06559-20044 




2310-0278 


9 


2 


SCREW-MACM 8*32 .125 IN LC PAN-HD-SIT 


28480 


25100278 



8-14W8-150 
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A1 2 STEP GAIN ASSEMBLY 
08559-60026 (1 OF 2) 



PI 



PIN 


SIGNAL 


to/from 


FUNCTION 

SLOCK 


B 














9 


a 






G 


24 




■■ 


O 


3 


H3 


A, 


O 


25 


H2 


A7 


o 


4 


PM 


A7 


o 


26 


GNO 


AI6 


o 


5 


GNO 


Aie 


KM 


27 


214 MHt IF 


AI3 


Ee 


6 

28 


GNO 


AI8 


D 


I 


GNO 


AI6 


H 


B 

30 


GNO 


AI6 


D 


9 


GNO 


AI6 


o 


31 








10 


GNO 


A16 
PI ?ft 


o 


32 


- 17 6V 


REAR PANEL 


o 


II 


GNO 


AIR 


o 


33 


• liV 


REAR PANI 1 


p 


(2 


GNO 


Alb 


o 


34 


H»F UVi 
WP 


A/ 


o 


13 


GNO 


Alb 


o 


35 


•lOV 


M 


o 


14 

36 




nmn 


o 


15 

37 




mm 


o 


16 


GNO 


AI6 


o 


36 


NfF LEVU 
CW 


A? 


o 


17 


GNO 


AI6 


o 


39 


IFG3 


A? 


0 


18 


GNO 


A16 


o 


40 


IFG? 


A? 


o 


19 

41 


GNO 


Alb 


o 


20 


GNO 


Alb 


o 


42 


»fCl 


A? 


o 


21 

43 


mm 




o 


22 






mm 


44 




IHH 


mm 
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FIGURE S«0. STEP GAIN ASSEMBLY A12, SCHEMATIC DIAGRAM (1 OF 2) 
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MODEL 8559A 



A1 2 STEP GAIN ASSEMBLY 





SERIAL PREFIX: 2347A 



>00 



NOTES: 



SERVICE 




FRONT SWITCH ASSEMBLY A2 






1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (12) 
CAPACITANCE IN MICROFARADS (/jF) 
INDUCTANCE IN MICROHENRIES (^H) 

3. ASTERISK C) INDICATES FACTORY 
SELECTED COMPONENT. VALUE 
SHOWN IS TYPICAL. 

4. INPUT ATTEN AND REFERENCE LEVEL 
CONTROLS ARE MECHANICALLY 
COUPLED TO PROVIDE TEN REFER- 
ENCE LEVEL SETTINGS FOR EACH 
INPUT ATTENUATION SETTING. 



5. U2D (PINS 12, 13, and 14) IS NOT USED. 
ONE INPUT (PIN 13) IS CONNECTED 
TO THE OUTPUT (PIN 14) AND THE 
OTHER INPUT IS GROUNDED. 



6. MNEMONICTABLE 



MNEMONIC 



DESCRIPTION 

LOW=SECOND HAR- 
MONIC BAND 
LOW=THIRD HAR- 
MONIC BAND 
SELECT PLUS OR MINUS 
HARMONIC CONVER- 
SION 

SWEEP PLUSTUNE 
VOLTAGE 



7. R50* AND R52* MIGHT NOT BE PRE- 
SENT ON PC BOARD. 



A12 



FIGURE 8«). STEP GAIN ASSEMBLY A12, SCHEMATIC DIAGRAM (2 OF 2) 
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SERVICE 



BANDWIDTH FILTER No. 2 ASSEMBLY A1 3 



Bandwidth Filter No. 2 Assembly A1 3 is very similar to Bandwidth Filter No. 1 Assembly All, and correspond- 
ing components have the same reference designators. The differences between the two assemblies are in the TO/ 
FROM designations listed on the schematic diagrams. Refer to the Bandwidth Filter No. 1 Assembly All 
circuit description for complete information on circuit operation. 



8-157/8-158 
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TABLE8-11. BANDWIDTH FILTER NO. 2 ASSEMBLY A13, REPLACEABLE PARTS (1 OF3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At ^ 


il.'if.59 60350 


a 


1 


harouidt:! riiir« 6o. 2 am.pmmy 


70400 


38559 60058 


Al.tCl 


(UtO 2CV. 


9 


3R 


r.APAri inp FXD .ciuf 400 pox ioovdc nu? 


P04CO 


0160 2055 


Ai.’.r? 


ni60 3K'7 


,•» 


1 


rA 2 Ar.iifiR.fxo inr ♦ ?3‘x ;r.vtc cfR 


20480 


3160-0127 


A1.1C4 


II1M-PC55 


V 




CAPAriTiw Fxt* .cuir *00 2 CX loovor riP 


pndoo 


0160 2055 




.JI60 2355 


9 




rAPAniTAR rxT) .on>r «nD nx laavcc tfr 


:R4«9 


316D-2355 


A 1 .1C6 


bl66-2n5S 


9 




r.APAriTOP -Fxo .oniF ♦no ?r.x locvor nfn 


28400 


0160-2055 


Ai:'n7 


316B 2055 


9 




rAPAr.iir«R-rxD .:i(iir mo ?a% laavtc (Ep 


70480 


3160 -2355 


AKiCe 


01 60“P?t7 


3 


.*» 


(APAriTOP FXO 300tT ♦ 5X 300VDC HICA 


PP480 


0160 2707 


Af.ir? 


3I6U 


9 




rApATiii'R rxD .nitiF «no m loavcr. (fr 


20480 


9160-2055 


Al JCIO 


0 1 60-2055 


9 




r-APAniTOP rxfr .Biur ♦oc-?(.x loovoc cr.p 


28400 


Cl 60 2055 


Ai:!Clt 


0160- 2355 


9 




FAPAI ITI^R ( XO .Oiur iRO 70X 103VCC (FR 


70480 


3160-2355 


At jcia 


111 60 2055 


9 




nAPAniinp fxd .oiiiF >20 70Z loovor rrp 


2B480 


0160 2055 


Ai3r.i.% 


R160 3456 


6 


3 


rAPArnoR fxD iooopf ♦ tax ixvcc cfr 


70483 


3163 -3456 


At .ICM 


0160-P:’49 


3 


j» 


rAPAriinp-Fxo 4.7pr ♦-.?r.*»r soovdc rrp 


2U4PR 


0160 2249 


A 17X15 


0059 


7 




rAPAT.nuR V IPH3 ft» 2 nrr isov pc hie 


52763 


334324 2/BPF NPO 


A1 


0)64-0134 


1 


4 


CAPAFi lop-rxo 22orr ♦-sx 3cr.vor nrr.A 


?r4H0 


0160 0134 


A17XIV 


3163* 2355 


9 




rAPF.r.tlf.R FXD ,011>r 100 2 IX 1D0VCC r.CR 


78480 


3160-2355 


Ai 


0 1 60 -rcss 


9 




r.APAnroP rxo .oiiir *nc ?rx icovnc crp 


78480 


0160 2055 


AI3CI9 


(1163 2355 


9 




FAPAcrtoR (xD .nuir »no pax loovcc (fr 


78480 


0169-2055 


AI .tC20a 


in 64 -4134 


1 




nAPAnirop rxo 22 opf ♦ sx 3 povdc nfr.A 


2IM80 


0160-0134 


ai3C:m 


3164 0437 


7 


2 


TAPArnf'R rxo i;*pr * sx saavoc ffr 


78480 


31630437 


A13C22 


U16B 4084 


8 


3 


nAPATiTOP-rxD .lur ♦• pcx sovoc cfp 


20480 


0160 40D4 


Ai.?r?3 


0171 0336 


3 


r 


CAPACTTfiR-V TPrR CfR 5.5 lOPF 353V 


'.2763 


304324 5.5/18PF NPO 


AI JC24 


n 164 21-55 


9 




rAPAClTOP -FXfi .OUir *nc 20X lOOVOC cfp 


20400 


C16C-2055 


A17,C?n 


R121 0446 


6 


2 


CAPAriTCiR V IRAR-ITR 4.5-207F 163V 


784(13 


3171 -0446 


AI 3C?A 


0 H I- rr-55 


9 




cAPACirop -rxr* .oujr ^00 rox loovor cep 


204RO 


0160 7055 


Al3r?7 


3169 2955 


9 




CAPAn i«R- f XD .nutr mo-2ox lonvcc f.fr 


70483 


3160-2055 


AI JC28 


4164-2055 


9 




r.APATITOP FXD .OtUF «n0 -POX IOOVDC rXR 


P0400 


Cl 60- 2055 


A13f29 


0160 3456 


6 




CAPACIKiR- FXD 1000PF «-13X 1KVOC tfR 


7R4nO 


0160-3456 


Al.fC3Q 


0161-2(155 


9 




CAPAriTOO-Fxo .otur ♦no-?ox toovoc ccr 


20480 


0160-2055 


Almost 


0160 427n 


6 


1 


r.APArnnR rxD 473-ipr * ?ox 25#vcr. hr 


56787 


C 0.'.7F251 H47;*H52?- CDH 


A13C32 


0160 44(14 


8 




CAPACJFOR-FXD .lUF ♦ PCX 50VDC CFP 


2848C 


9160-4884 


A17C33 


0160 2297 


1 




CAPAnilfiR FXD 10B?r ♦ 5X 333VOC RITA 


70400 


0160-2207 


At3C34 


0164-2(155 


9 




CAPACITOR FXD .C11IF «nc POX lOOVOC CI'P 


28480 


016(1-2855 


A13C35 


0160 2055 


9 




FAPAriTOR FXD .01UT lOD POX IOOVDC (TR 


78480 


3160-2055 


AI3C36 


O160-2(.S5 


9 




CAPACITOP-FXD .OIIIF ♦BC-POX IOOVDC CFP 


20480 


0160 -2855 


AI7X37 


0160 2249 


3 




rAPACITfiR- FXD 4.7PF * .Vt^r 500VDC (FR 


70480 


3160-2249 


A13C30 


0121-0059 


7 




CAPACITOR V TRHP-CfR P-UPF 350V PC MFC 


52763 


304324 2/8Pr NPO 


Al3r40 


0160- 2055 


V 




CAPACITOR rxD OiiiF <RD-20X IOOVDC CfR 


20400 


0160 7055 


At 3C41 


0164-3456 


6 




CAPACITOR-FXO ItOOPF ♦-10X IXVDC CFP 


PB480 


0160-3456 


A13C4? 


0160 2055 


7 




rAPACTTOR-FXD OIUF *R3-PQX lOOVDC (FR 


20480 


3160-2055 


At3C43i 


U160 0134 


1 




CAPACTTOR-FXD 2P0PF ♦ SX 3QQVDC HTCA 


70400 


0160 0134 


A13C44 


0160 0437 


7 




FAPAClTriR- rxO IPPF 4 5X 500VDC CER 


20480 


0160-0437 


AI 3C45 


D 121-0436 


0 




CAPACITOR'V TPMR CCR 5.5-IDPF 350V 


52763 


304374 5.5/10PF NPO 


A13C46 


0160 -4004 


Q 




CAPAClUlR FXD .HC 4-20X 50VCC CfR 


20400 


3160 4084 


A13C47 


0164-2C55 


9 




CAPACITOR FXD .OIUF *00 PCX lOOVDC CCR 


28406 


0160 2055 


A13C48 


0160-2055 


9 




CAPAC11C«-FXD .OIUF »O0 POX IOOVDC CFR 


78460 


0160-2055 


A13C49 


0164-2055 


9 




CAPACITOP-FXD .OIUF 400 20X IOOVDC CCR 


20480 


0160-2055 


A13CS0 


0160 2055 


9 




rAPACITOR FXD .OIUF «8Q-P0X IOOVDC CFR 


28480 


3160-2055 


AI JCSt 


4161-2055 


9 




CAPACITOR-rXD .OIUF 400 -20X IOOVDC Cl'R 


28480 


0160-2055 


A13C52 


0160 2055 


9 




CAPACI10R-FXD .OIUF 480- POX IOOVDC (ER 


28480 


3160-2055 


A13C:53 


(1160 '2055 


9 




CAPACITOP-FXD .OIUF 4Q0-20X lOOVDC CCR 


20400 


0160-2055 


A17C54 


0121 0446 


6 




CAPACITOR V TRHR-f.CR 4.5 POPF 163V 


28460 


0121-0446 


AI3CS5 


0164-2055 


9 




CAPACITOR FXD .OIUF 40020X lOOVDC CCR 


2R480 


0160-2035 


A13C60 


0160-2055 


9 




CAPACITOR-rXD .OIUF *O0-20X IOOVDC LER 


28480 


0160-2055 


At 3C61 


0 164- 2055 


9 




CAPACITOR-FXD .OIUF 400 20X IOOVDC CFP 


28480 


0160 •2855 


A13C62 


0160-2055 


9 




CAPACITOR FXD .OIUF 4Q0 POX IOOVDC CCR 


28480 


3160-2055 


A13CA3 


4164-2055 


9 




CAPACITOR FXD .OIUF 4O0-2QX lOOVDC CFR 


28400 


0160-2055 


A13C64* 


0160-0134 






CAPACXTDR-FXO P20PF ♦ 5X 300VDC HICA 


28460 


0160-0134 


A13U5 


Q164-2DSS 


9 




CAPACITOR-FXD .OIUF 400 24X IOOVDC CCR 


20480 


0160-2055 


A13C<iA 


0160-2455 


9 




CAPACITOR-FXD .OIUF 480-POX IOOVDC CER 


70480 


0160-2955 


A13C67 


0160-2455 


9 




CAPACTTOR-FXD .OIUF 480-2QX IOOVDC CCR 


28480 


0160 2055 


A13C68 


0160-2258 


4 


1 


CAPACITOR-FXO 11PF 4-5X 500VDC CER 04-30 


28480 


0160-2258 


A13C&9 


0164-2055 


9 




CAPACITOR-FXD .OIUF 480-2QX lOOVDC CCR 


20480 


0160-2055 


A13C73 


0121-0452 


4 


2 


CAPACnnR-V TRHR AIR 1.3 S.4PF 175V 


74770 


187 0103-028 


A13C74 


0121-0452 


4 




CAPACITOR V TRHR-AXR 1.3 5.4PF 17SV 


74970 


187-0113 078 


A13CR1 


1901-0047 


8 


6 


DTODF SUITCHINC 21V 75HA IONS 


20480 


1901-0047 


At3CR2 


1901-0047 


8 




DIODf -SWITCHING 20V 7SHA IONS 


2B4B0 


1901-0047 


At3CR3 


1901-1076 


? 


5 


DIODE -PIN 110V 


28480 


1901-1 070 


A13CS4 


1701-1071 


9 




DIOOF-PIN 110V 


28480 


1901-1070 


AJ3CRS 


1701-1070 


9 




DIODE-PIN 110U 

— 


28480 


1901-1070 



8-159 
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MODEL8559A 



TABLE8-11. BANDWIDTHFILTERNO. 2 ASSEMBLY A13, REPLACEABLEPARTS(20F3) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1931 0535 


9 


5 


Diner SM 51G CnHOlIKY 


rU4R0 


1931-3535 


At JCRB 


1 Vflt-0535 


9 




oioer r.H sir. schottky 


284UC 


19C1- 05.35 


A131R9 


1901 0047 


8 




Dtnnr t^giTriONR ?ov 7SrtA losn 


rn4R3 


1731 -0047 


A 1 3CP 1 0 


1901-0047 


8 




MOLF SWXTGHTNG ?DU 75MA IONS 


pnme 


1901 0047 


AKlfRll 


1901-1070 


9 




DiriDF' PJN tl3*J 


rn4B3 


1931-1370 


At JCR12 


1901-1070 


9 




DtODC PIN llfiV 


284B0 


19t| *1070 


At.TrRiJI 


1931- 0047 


B 




Dtnor r.uiTCHiNf; ?3v ?5 Ka iono 


rc4no 


1731 -0047 


At SCR14 


1901-0535 


9 




DIODC 5H Sir. SCHIITTKY 


284811 


l‘7U -0535 


Al3fRl5 


1931 3535 


9 




Diroc r.M sir, nc: oiiky 


20480 


1931-0535 


At ;SCR16 


1901-0047 


8 




OIODr SWITCHING 20V 75MA IONS 


28480 


1901 0047 


At;XR17 


1901 -0535 


9 




DIODF. SH SIC rxtonKY 


rniso 


1931 3535 


A1.U1 


917C-0C29 


3 


n 


rnwr shieldtnc wad 


26480 


9171. 0029 


A17.F2 


9170 0329 


3 




r.dRF MJlFlDIKi; IFAD 


:n483 


9170 (1329 


A15E3 


91 70-0029 


3 




Clior SUIELDING BTAD 


2848Q 


9170 0029 


A13r4 


7170 0029 


3 




Cf'Rr SHIELDING rCAD 


rn4oo 


9170-03.29 


A13C5 


9170-0029 


3 




ClIPF SJIICLMNC. RTAl) 


28480 


9170 0029 


A1AF.6 


9170- 0029 


3 




r.f'RF r.HlfLDlNG FFAD 


2848 3 


9170-0.129 


A13E7 


9170-OC29 


3 




CURF SHTFIDING WAD 


28480 


9170 002? 


Aisro 


9170 0329 


3 




C(iRt -GHH lDlKTt F;» AD 


215483 


9173-0029 


A13U 


9148-0112 


2 


1 


INDUCTOR Rr -CH Ml D 4.7ll:l ICX 


2840C 


9140 0112 


AIM Z 


9100 1A41 


1 0 


1 


INCCnifiR RF Fit MD ?<3l,iH 5% .166DX.38Un 


; 8480 


9130 1641 


A13L3 


91 40-0114 


4 


2 


INDUCTOR fir CM MID HUN ICX . 1 66DX . 30 '.t,G 


2M480 


91 40 0114 


A17.L4 


9100 1624 


9 


% 


INDUnoR RF fH WO 3DUH f*X .166DX ?f*5lG 


28480 


9133 1624 


AIMS 


91 40-0179 


1 




INOtiriOR RT CM Ml D 22UH UX . 166DX . ^B'VL G 


2R4O0 


9140 0179 


A13L6 


9103 2013 


3 


p 


INDUr.lfiR 4.13Mi 10X . 31 ?0X1 . 3 1 M C Q>^1S9 


?n 48 0 


VI .»0 ."HI.! 


AI3L7 


91 4C-0399 


7 


p 


INDUCTOR Rf CH M'.O 2 . 2UH 5X . 1 66DX . 3R5t.C 


28480 


9140 0399 


A13LO 


9140 0170 


0 


\ 


INDLC1(>R RF-fil WO 12I>H UX . 1 66DX . 3051 G 


."8 480 


9140 -0 178 


A13L9 


91 00-1619 


2 


2 


INDUCFOR RC-CM M'.D 6 . BUH lOX 


28480 


9100 1619 


At3l,l 3 


9140-0114 


4 




INDIjr.UiR RF IH WD lOUH lOX .166DX.3R5IC 


;-n48o 


9143-3114 


Al 3LU 


9180-1624 


9 




INDUCTOR RF-CM M;D 3CUH 5X . 166DX . 3835.0 


28430 


9100 1624 


At 31. 12 


9143- 0179 


1 




INCUOKjR rf rn-hiO 2?UH lOX . 166DX..inM c 


rnieo 


9113 0179 


A13L13 


91 48-0399 


7 




INDUCTOR RF CM M' D 2.2UM 5X . 1 66DX . 3B3I.G 


28480 


9140 0399 


AI3I 14 


9100-1620 


5 


1 


INDUCTOR RF f.U W. D IGUM 1 3X . 1 f 6DX . .USL G 


"8483 


9130-1620 


A13Lt5 


91 00-21113 


0 




INDUCTOR 400NH lOX . 31 ?DX1 . 016LG Q»150 


284 80 


9100 2fU.T 


A13U6 


7140 0144 


3 




INDI.I-IOR RF CH WD 4.7U1I 1 3X .13SDX.261G 


284R3 


91-19-3144 


A13U17 


9160 1624 


9 




INDUCTOR Rr-CH -MlO 3CUH 5X . 166DX . 3B M R 


28480 


9100 1624 


A13L10 


9100 1619 


? 




INDUCTOR RF rU W D 6. Mill 1 3X 


2848(1 


9130-1619 


A13L19 


9140-0144 


0 




INDUClOP PF-CH MID 4.7UH ICX .ICSDX.PftLG 


28480 


9l4r.-0l44 


A13gi 


1A54 3345 


n 


1 


TRANCTGKiR NPN :'N5179 f,l 10 72 PD^POOhU 


04713 


?H51''9 


At 302 


1O54-04C4 


0 


2 


TRANSISTOR N?N 51 TOlO PD 36CMU 


28480 


in'.i4 0404 


A1 3Q3 


inS3-0037 


7 




TRANSllfiTfiR PNC rW3?5l SI TO- 10 PD-=360hU 


04713 


2N3251 


A13Q4 


1853 0007 


7 




TPANCTSTOR FNP 2N3251 SI TO 18 PD»360MW 


0 4713 


2N.T251 


A130S 


inS5 0267 


5 


p 


TRANSISTOR J FFI N CHAN D MODF; TO 92 SI 


28480 


1855-3267 


A13Q6 


1853 0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD«360MW 


C4713 


2N.T251 


A13<57 


inS4 0404 


3 




TRANSTSTfiR NPN SI TO-18 PD*360MU 


28480 


1B54-04Q4 


A13Q8 


1053-0007 


7 




TRANSISTOR PNP 2N3251 SI TO 18 PD»368MW 


C4713 


2N.4251 


A13Q9 


1055 0267 


5 




IRANStSTOR J FFT N-CHAN DMODt TO 9? SI 


204G3 


1855 3267 


A13Q10 


111S3-0007 


7 




TRANSISTOR PNF PH3251 ST TO 18 PD=36(lhy 


04713 


2N.I251 


A13R1 


0757 0444 


1 




RESISTOR 12. IK n .125W F TC«0* 100 


24546 


C4 1/B T3-121."* F 


A13R2 


0698-3156 


2 


1 


RESISTOR 14. 7X IX .I25U F TC«0»in0 


24546 


C4 1/0 -TO 147.*' F 


A13R3 


3757- 0402 


1 


? 


RCSISIOR 113 IX 125U F TC-=0»-103 


24546 


C4 i/n TO-m F 


A13R4 


0757-0442 


9 


8 


RFSISrOR lOK IX I25W F TC»0*-1CC 


24S46 


C4 I/O TO 1C02-F 


A13R5 


0757 0405 


4 




RCSTGTf'R 16? IX 125W F TC»>0*'100 


24546 


C4 1/B-rO 16ER r 


A1 3Kb 


0698-3431 


H 




RfSinrOP 23.7 IX .1?5W F TC-O+ICO 


03888 


PMr55-l/e TO 2.3R7-F 


A13R7« 


3698-8821 


lei 




RESISIOR 5.62 IX . 1 25W F TC'Ot-IOO 


28480 


0698 RB21 


At 3R8 


0757-0401 


n 




RCSISTOR 100 1% .125U F TC-O-i-100 


24546 


C4 1/0 TO 101 F 


A13R9 


0757- 0439 


M 




RESISTOR 6.81K IX , 1 25U f Tr:===n»-100 


24546 


C4 1/8 T0-6B11 F 


A13R10 


0757-1094 


D 




RESISTOR 1.47K IX .125W F TC==0» -1(1(1 


24S46 


C4 1/8-TO 1471 -F 


A13R11 


0757 0440 


K 




RCSIST6R 7.5K IX .I25U F TC-0* 100 


24546 


C4 1/8 TO -7531 F 


At 3R12 


0757-0447 


Q, 




RESISTOR 16. 2K IX .125UF TC«#*-1Q0 


24546 


C4 1/8-TO • 1622 -F 


A13R13 


0698 0082 


Q 




RESISlf'R 464 IX .l?5U F IC-0 + -103 


24546 


C4 l/B-TO-4643 F 


At .1R14 


0757-0346 






RF81ST0R 10 IX .125W F TC«O«-t0O 


24546 


C4 1/8-TO-lOPO-r 


A13R1S 


0698-3440 


7 


2 


RCSISIOR 196 IX .125W F TC*-0* 103 


24546 


C4- 1/9-TO 196R F 


A13R16 


0757-0419 


0 


j» 


RESISTOR 681 IX .125U F TC~0*-100 


24546 


C4 l/8-T0-6niR-F 


A13R17 


069B-3442 


9 


2 


RESISTOR 237 IX .1?5U F TC=^(H 100 


24546 


C4-1/8-T0-237R-F 


A13ftl8 


0698 3154 


0 


2 


RESISTOR 4 22K 1% .125U F TC=0-»-lC0 


24546 


C4 1/8-TO 4221 -F 


A13R19« 


0698-3155 


1 


2 


RFSISTIIR 4.64K IX .125W F TC=0+-100 


24546 


C4 1/8T0-4641 F 


A13R20 


0757-044? 


9 




RCSISTOR lOK IX .125W F TC=^0+-lfiC 


24546 


C4 1/8-TO 1002 F 


A13R21 


0757-0442 


9 




RFSTGTOR 1 DK IX .125W F TC=0+-100 


24546 


C4 1/8-TO-1002 F 


At3R22 


0757-0442 


9 




RESISTOR ICK IX .125U F Tr=0+-100 


24546 


C4-1/8-T0-1CC? F 


A13R23 


8757 0442 


7 




RESISTOR lOK IX ,125W F TC=JH--100 


24546 


C4 1/B-TO-1002-F 


A13R23* 


0757-0288 


1 


2 


RESISTOR 9.C9K 1% .125W F TC=04--1QO 


19701 


MF4C1/8 TO 9091-F 


A13R24 


#757-0465 


6 


2 


RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1083 F 



8-160 
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TABLE8-11. BANDWIDTH FILTER NO. 2 ASSEMBLY A13, REPLACEABLE PARTS (3 OF 3) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A13R?5 


0757- 04T.5 


A 




Ri:015TfiR lOOK V/. ,1L5U T TC-Ot-iaO 


245 4:, 


04 l/e-T9-1003-F 


A 1 3R26 


21 00-3163 


II 


1 


Rrf:,inTOR-TPHR 1M 207, C !'IOr -AD3 17-TRN 


02 J 11 


43P105 




0757 -0444 


n 




RF-r,icnriR ir.Mi< \% .i 25 u r no 


245 4:. 


04 1/e T(i-i2tr>-F 




0757-0443 


0 


p 


RTGICTOI^ IIK 17, .125W F 0 +-1 0 C 


245 46 


04 - 1/8- TO- 11 [12 F 


A13R2? 


0690 0003 


0 


2 


R1::0T0IOR 1.96K 17 , 1 25U l‘ » - 1 0 ,) 


245 46 


C4 1 /a-Tn • 1961 ■ r 


A 13R3(] 


0757 -CAOL’ 


1 




Ri:S10TOP UR 17 .12514 F T(7:::0 1-1 0 C 


245 


04 1/8~T(1 1 U r 


A13R3J 


Z'A 00--3052 


4 


1 


RELlTTHfiR-lRMR “.0 107 0 51.02 AD.T 17 IRN 


;)21 1 1 


43psnn 


A13R32 


0698- -345 4 


3 


1 


Kl'-!'nr/rOP 215K 17 ,125W F TC-0 + -100 




04 1/8 10 Pis:’’. F 


A13R3-4 


0757-0199 


3 


1 


RrSir.'JDR 21.5K 17. .125U f 1 - 1 0 i) 


24-i V, 


04' 1/8- TO 2152 r 


A13R35 


0757-020G 


1 




RUITSTOS 9,09K 17- , 12'5W F TC-0* -1 C 1'. 


l?7C| 


MF4C1/6 TG 9091-F 


A 13ft 36 


0690- ()!m3 


FJ 




RF;0:i;0Tf<R i.96k it; ,125W r ic-;i-*-id;) 


245 46 


04- 1/8-TO-1961 r 


A-K5R37 


0757-0416 


7 


p 


RFSIGTOR 511 17. ,125U F TC-fl-i-lOO 


245 46 


04- l/G-T(l-f>UP F 


A13R3B 


0690-3441 


0 


1 


RF010TfiR 215 ,K.-5U F TC-Ot 1(!D 


245 46 


04- 1/8- TO -2lf.R F 


A13R39 


0757-0419 


0 




R08ir.TOR 681 17 ,125U F TC^^=0»-10G 


245 46 


04 1/8-TO 68IR -F 


A13R40 


0690-3442 


9 




REmrnfiR 2:37 i7 ,u.;5u F ir;=--n4-ioo 


2 4546 


C4 1/8-TQ-237R F 


A13R41 


0 698 3154 


II 




R[:r,10TOR 4,:.22K 17. .125U F lC = 0-« -UO 


245 4f. 


04 l/a-TO 4221 -F 


A 1 3R 4r'.‘ 


0757-0442 






REf;i5U*R lOK 17 ,125U F 1 C)::- 0 ♦ -1 0 0 


245 4t> 


04- 1/a-TO 1 D02-F 


A13R A3* 


0698-3155 






prSlGTOP 4.64l‘ 1% .12514 F' TC-O-f-100 


245 46 


04 1/8-TO 4.641 -F 


A 1 3R 44 


0757- 0442 






Rrr.lGTCiR lOK 17 .125U F lO^O-i -lOO 


245-^, 


C4 1/8 TO -1 002 - F 


A13R 45 


07S7-04Q1 


1] 




RFSiniOR 100 17 .12514 F T0 :-O -f -1 0 0 


245 46 


04- 1/8- TO 1 01 -F 




0757 0401 


n 




RF.r,ir.'HiR 100 17 ,125W F TCF- 0»-100 


2-1546 


04- 1/8 -TO -101 F 


ft13R47 


0 757- 0, 346 


p 




RFSIGTOR 10 17 .125W F 0 • 1 0 Ci 


245 46 


C4 1/8 -TO -l OPG r 


ftl3R4E1 


0757 0444 


1 


4 


RFniGTDR 12, IK 1% .i;.'5U F 10=^0-4-130 


2454f, 


C4 1/a-TO -1212 F 


A13R49 


0757-0444 


1 




RFSIGTOR 12.1K 1% .12514 F T0=O4 -ICO 


245 -nf. 


04 1/0-TO 1212 F 


ftl3ft5n 


0757-03-46 


2 




RFflKilfiR in 1% ,125U F IC-O* 100 


245 46 


04- 1/8 -TO- 1 OR!) r 


A13R51 


0757- 0346 


2 




RFG10TDR 10 17 ,12514 F T0-O4 -1OO 


245 4f, 


04 1/G-TO - 1 OPO -F 


A13R5J:’ 


0757- 0443 


0 




RFGlinUR UK 17 .12514 F 10=5)*-1OD 


245 46 


04 1/B-TO 1102-F 


A13R53 


0698-3440 


7 




PFSir-TOR 196 17 .125W F T0~O4 -tO() 


24546 


04 1/8-TO 1 96R-F 


A13R54 


0757 0416 


7 




R0!::i0TOR 511 17 .125U F 10--=M)4-1OO 


245 46 


C4 1/8-TO 511R F 


A13R55 


0757-0442 


9 




R0010TOS lOK 17 .12514 F Tf;^:=0 4 -1 0 C 


24546 


04 1/6 TO 1002 r 


A 1 3R5fc 


0757 •0274 


5 


1 


RFSlOlfiR 1 21K 17 ,12514 F 10=04 -100 


245 46 


C4 1/B-TO- 121 1 F 


ftl3R57 


0757-0190 


? 


2 


RFSIGTOR 3 U> 17 .125U F T0=O-4--lOO 


2B4O0 


0757 0180 


ftl3R5tt 


0690 315? 


a 


1 


RFn.irntiR 3 <ir;K ix .12514 f 10=-O4-ioo 


24546 


C4 1/8 -TO -3401 r 


ftl3R59 


0757-0100 


? 




RFS38TOR 3 16 17 .125U F 10=^01-10 0 


20)40(1 


O7'.;i7-01BO 


ai3R60 


0678- 3153 


9 


1 


RFfiinTOR 3 137.K 17 ,12514 F T0=---O4 lOD 


24546 


04- l/B-TO-3831 F 


A13TTI 


0360-1788 


03 


4 


CONNECTOR -SGI CONT PIN , 045 -IN-BaC -SZ SQ 


204GO 


0360-1788 


A13T {'?. 


0360-1788 


J 




0DNNF0TDR- r-r-l CTiNT pin . 0A5 in 800-IlZ so 


00480 


3360 178B 


A13TP3 


12.51-0600 


0 


7 


CONNE0TaR -SGI. CONT PIN 1.14-HM-HSC S7 SQ 


2R4O0 


1251 0600 


A13TP4 


0360-1788 


J 




CDNNF0rOR- S0l nCiNT PIN .045 IN 85C- 0Q 


20 480 


3360-1788 


A 1 3TP5 


0360- 1788 


1 




CONNFnTDR -SGI CONT PIN .C45 IN-BSC SZ SQ 


20400 


0360-1708 


ftl31f6 


1251-0600 


0 




0ONN00TOR- 00L FONT PIN 1.14 '1M-BS0 •>! SQ 


28460 


1251-0600 


ftl 3TP0 


i;:.>5i-060o 


Q 




C8NNF.0TOR -SGI CONT PIN 1.14 - '1M-B50 S7 SQ 


28400 


1251 -0600 


ftl3TP9 


1251-0600 


0 




CONNFCTDR -CGL CDNT PIN 1,14 'IM BSC SZ SQ 


28480 


1251-0600 


a 1 3TP 1 0 


1251-0600 


0 




CONNECTOR -GRL CONT PIN 1.14-MM-BGC ?,7. SQ 


2B4S0 


1251-0600 


ftl3TPl 1 


1251 -0600 


1 ) 




CONNFCTCiR-GGL CONT PIN 1.14- nM-B0C SZ SQ 


28480 


1251-0600 


ftl3TP12 


1251-0600 


0 




CONNECTOR- SGL CONT PIN 1 . 1 4 MM -BSC -57 SQ 


20480 


1251-0600 


ft 1 3VR 1 


1902-0048 


1 


1 


DIODE 7NR 6.019 57 DO-35 PD“.4W 


264 Ml 


1902-0048 


A13V1 


0410-0776 


Q 


2 


CRYSTAL -QUARTZ 21.4 MHZ HC-25/U-HLDR 


284 rn 


0410-0776 


A13I2 


0410 0776 


a 




CRYSTAL-QUARTZ 21,4 MHZ MC 2>5/U- HLDR 


29433 


0410-0776 










A13 HISCFLLANEDUS PARTS 








0403-0026 


Q 


1 


PLUG- HOLE BDR HD FOR .187 D -HOl.E NYL 


02760 


37- 120241- OD 0101 




08559-00023 


3 


1 


BAFFLE INDUCTOR 


284RO 


0559-0 0025 




08559-00009 




1 


COVER, BW FILIFR NO. 2 


20480 


B559-0 0009 
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FIGURES^I , BANDWIDTH FILTER NO. 2 ASSEMBLY A13, BLOCK DIAGRAM 
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FIGURE 8«2. BANDWIDTH FILTER NO. 2 ASSEMBLY A13, COMPONENT LOCATIONS 
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A1 3 BANDWIDTH FILTER NO. 2 ASSEMBLY 
08559^0058 



PIN 


SIGNAL 


TO/fROM 


FUNCTION 

BLOCK 


1 


GND 


A16 


O 


23 


21.4 MHi IF 


A12 


o 


2 

24 


GNO 


A16 


o 


3 

25 


GND 


A16 


o 


4 

26 


GNO 


Aie 


o 


5 


GNO 


A16 


o 


27 


*I$V 


PI 28 


o 


6 

28 


GNO 


A16 


o 


7 


GNO 


AI6 


o 


29 


«IOV 


A9 


o 


8 


GNO 


AI6 


o 


30 


BWS 


A2 


o 


9 


GNO 


AI6 


0 


31 


BW6 


A9 


o 


10 


GNO 


A16 


o 


32 


Ml 


A9 


o 


M 

33 


GNO 


AI6 


o 


12 

34 


GNO 


AI6 


o 


13 

35 


GNO 


A16 


o 


14 

36 


GNO 


AlC 


o 


15 

37 


GNO 


A16 


o 


16 

38 


GNO 


AIE 


o 


17 

39 


GND 


Alfi 


o 


18 

40 


GNO 


A IS 


o 


19 

41 


GNO 


AIE 


o 


20 

42 


GNO 


AIE 


o 


2) 

43 


GND 


A)6 


o 


22 


21.4 MHi IF 


AM 


o 


44 


GNO 


AIE 

, 1 


o 



'I 

♦ liV 



Pi-?9(iN) 



PI I TO 2l. 
24 TO 26.28, 
53 TO 44 

GND 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM 
BLY NUMBER FOR COMPLETE REFER 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATEO: 
RESISTANCE IN OHMS(i^) 
CAPACITANCE IN MICROFARADS l/iF) 
INDUCTANCE IN MICROHENRIES (fiH) 

3 REFER TO FIGURE 8 2 FOR MEASURE- 
MENT CONDITIONS. 

4. TEMPERATURE COMPENSATING CA- 
PACITOR. 

5. ASTERISK C) DENOTES FACTORY SE- 
LECTED COMPONENT. NOMINAL VAL 
UE IS SHOWN. 

G. SOURCE VOLTAGE SHOULD BE 0.2V 
TO 1.5V GREATER THAN THE GATE 
VOLTAGE. 

7. VOLTAGES SHOULD BE MEASURED 
WITH 1KS2 OR GREATER AT PROBE TIP 
TO PREVENT OSCILLATION AND ER- 
RONEOUS READINGS. 



8 . 



BANDWIDTH CONTROL LINES 
TYPICAL VALUES 


BAND- 




BW6 


BW7 


WIDTH 




XTAL 


LC 


3 MH? 


-H5 


-4 


+7 


1 MH^ 


+ 15 


-4 


+9 


300 kH? 


+ 15 


-4 


+ 10 


100 kH? 


+15 


-4 


+ 14 


30 kHz 


-.5 


+ 10 


+ 12 


10 kHz 


-.5 


+ 10 


+ 14 


3 kHz 


-.5 


+9 


+ 14 


1 kHz 


-.5 


+7 


+ 15 



9. DESIGNATES SHIELDING BEAD. 

10. BW5, BW6, AND BW7 ARE BANDWIDTH 
CONTROL LINES. 

11. TRANSISTOR PIN CONFIGURATIONS: 
(BOTTOM VIEW) 

•© “" A 1 3 



FIGURE 863. BANDWIDTH FILTER NO. 2 ASSEMBLY A13, SCHEMATIC DIAGRAM 
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LOG AMPLIFIER ASSEMBLY A14, CIRCUIT DESCRIPTION 

The Log Amplifier Assembly A14 includes seven amplifier stages, each capable of providing linear and loga- 
rithmic amplification. A detector circuit following the amplifier stages detect*! the amplified 21.4 MHz IF 
signal, producing the vertical display signal. The offset circuit that follows the detector operates in Log mode to 
offset the vertical display signal in 100 mV steps. This steps the display in four 10-dB increments of apparent 
gain and adds the last 40 dB of displayed step gain to the gain (50 dB) already provided in the IF section. 

Amplifier Stages (1st through 7th) (A) (C) (D) (E) (F) (G) (H) 

The seven amplifier stages are similar in operation. Different stages are selected as linear or log amplifiers, 
depending on the setting of the Amplitude Scale switch. 

Log Mode of Operation. In Log mode, the gain of the seven amplifier stages is sequentially limited as the 
signal level increases. Limiting starts with stage seven, since it sees the combined gains of the other stages, and 
continues sequentially as the signal level increases. Stage one is the last stage to begin limiting the signal. The 
total limiting process provides 70 dB of log display range. Each stage consists of an emitter follower voltage- 
driver and a common-base amplifier in which the gain is signal-level dependent. Increases in signal level 
decrease the gain. 

A simplified schematic of a typical log stage (the second stage) is shown in Figure 8-64. In Log mode, the LOG/ 
LIN control line is high (about + 15V); Q24 is on, forward biasing diodes CRIO and CRl 1 and the log diodes in 
all of the other stages. Diodes CRIO and CRll are Schottky diodes with a forward bias voltage of approxi- 
mately 0.4V Emitter follower Q13 is a voltage source that develops signal current flow through CRIO and 
CRl 1. This signal-current drives Q20, a common-base amplifier tuned to approximately 21.4 MHz. The gain of 
this amplifier is set by the ratio of R52 to the total resistance, R,, between the emitters of Q13 and 420 
(primarily the resistance of CRIO and CRl 1). The formula for computing the gain in dB is: 

Gain (dB) = 20LOG(1 + R52/Rt) 

f SECOND STAGE . 




LOG/LIN 
CONTROL LINE 



FIGURES^. LOG MODEOPERATION,SIMPLIFIEDSCHEMATIC 
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Resistance is at a minimum (approximately 150 ohms) for small signals. The small signal gain of the stage 
(about 10 dB) is established by the dc bias through the log diodes. As the signal level at the emitter of Q13 
increases, signal current cancels bias current in the log diodes, increasing Rt. The gain of the stage for large 
signals is reduced to unity (0 dB) as R-r becomes very large. 

Linear Mode of Operation. Two simplified schematics illustrating unity and 10 dB gain of a typical linear 
stage are shown in Figures 8-65 and 8-66. In linear mode, the signal level dependent components are removed 
from the signal path and a linear display is provided. The - 8 VT is applied to the base of Q24, turning it off. 
This removes dc bias from CRIO and CRll. Total resistance Ry (primarily the resistance of R56 and CR12) is 
high, since CR12 is reverse-biased. Control line IFG6 is high and the stage gain is near unity. The signal flow is 
through emitter follower Q13 and R52, to 420. In stages six and seven, an alternate signal path is used to fix the 
gain at about 5 dB per stage, allowing for scale differences between Log and Lin modes. Both stages are 
activated by the -8 VT from the Amplitude Scale switch through R34, R93, RlOl, CR25, and CR28. The 
combined stage gain is adjusted by R34 (LIN), which controls the dc PIN diode bias. 






SECOND STAGE 



X 



*uv ,11, 




FIGURE&65. UNITY GAIN OPERATION IN LINEAR MODE, SIMPLIFIED SCHEMATIC 



Stage 2, 3, 4, and 5 each have an alternate signal path that switches in 10 dB of step gain for a total of 40 dB. 
The alternate path is selected by the REFERENCE EEVEL control. With the INPUT ATTEN at 0 dB and the 
REEERENCE LEVEE control at - 60 dBm, the — 8 VT is routed, via the IE gain control line (IFG4), to 
forward bias CR22 in stage 5. Eor each stepped increase in the REEERENCE EEVEE control, the — 8 VT 
activates the lEG lines associated with the stages of gain required, forward biasing the diodes in the signal path. 
Each lEG line has a potentiometer (block B) that controls the line’s bias current and the stage gain. Note that 
IEG6 controls two stages (stages 2 and 3) that, when switched in, provide 20 dB of gain. 

Gain Control Lines (B) 

The + 15V (in Log mode) or the -8 VT (in Lin mode) is routed through the REEERENCE LEVEL switch to 
the combination of IFG4, IFG5, and IFG6 corresponding to the reference level selected. In Log mode, the Log 
Offset circuit is activated through R24, R25, and M6. The LOG/LIN line is at + 15V, Q24 is saturated, and the 
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SECOND STAGE 







FIGURES^. 10dB GAIN OPERATIONIN LINEAR MODE, SIMPLIFIEDSCHEMATIC 



collector of Q24 goes to - 8 VT, turning the log diodes on. In Lin mode, the LOG/LIN line is at - 8 VT, Q24 is 
turned off and current flows through R34 (LIN) to stages 6 and 7. 



Log Mode Temperature-Controlled Variable-Gain Amplifier (J) 

In Lin mode, when approximately 700 mV rms ( + 10 dBm) is applied to the input of the Log amplifier, the 
voltage at the output of stage 7 (TP5) is about 1.5 rms. With the same input in Log mode, the output at TPS is 
about 2.0V rms. To maintain an equal relationship with maximum input signal (the trace at top display), the 
output in Log mode must be attenuated. This attenuation is achieved with variable gain amplifier 4 7 , the gain 
of which is determined by the ratio of its collector load to its emitter load. 

In Lin mode, the LOG/LIN line is a - 8 VT, CR4 is forward biased, and the output of U2b (TPl) is approxi- 
mately + 15V Diode CR29 is reverse biased and the gain of the variable gain amplifier is R104/R105 (100/316) 
or approximately 0.3. In Log mode, the LOG/LIN line is at + 15V, CR4 is reverse biased, and the output of 
U2b (TPl) is about —0.45V Diode CR29 is forward biased and exhibits an ac resistance of about 100 ohms. 
This resistance is in parallel with the 100 ohms of R104 for a total of 50 ohms. Since the collector load of 4 7 is 
about 50 ohms, the gain becomes 0.15 (50/316). This gain depends upon the resistance of CR29, which is 
established by SLOPE adjustment R23. 



Detector (K) 

The detector comprises a voltage- to-current converter, a half-wave rectifier, and a low -pass filter. The output of 
the variable gain amplifier is applied to 46, where voltage variations are converted to current variations. 
Transistor Q5 acts as a current driver for half-wave rectifier Q4, while CRl biases 4 4 just below cutoff. When 
the signal is positivegoing, Q4 conducts; during the negative half-cycle, Q4 is cutoff. The detector's output goes 
to the low-pass filter, a series of pi-section filters that smooth the detector's output and remove RF signal 
components. 
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Buffer Amplifier (L) 

The detector's output, the video signal, is amplified by the Buffer Amplifier. Differential pair 421 and driver 
422 approximate a noninverting operational amplifier with a gain calculated by the formula: 



Which becomes: 



Gain = 1 + R110/R116 
1 + 619/619 = 2 



Log Offset (M) 

The offset circuit operates in Log mode to offset the video signal in four 100 mV steps. These appear on the 
display as 10 dB steps of apparent gain. This gain adds the last 40 dB of display step gain to the 50 dB of gain 
already provided by the Step Gain Assembly A12. The offset is provided by Q23 operating as a current source 
that steps the current through R119. When the Log mode is selected, + 15V via the REFERENCE LEVEL 
switch can be applied to IF gain control hnes IFG4, IFG5, and IFG6. When an IFG line is activated, the 
associated log-shift diode (CR31, CR32, or CR33) is forward biased, causing current (determined by R123, 
R124, or R125) to flow in Q23. Each IFG line supplies a specific offset when activated; IFG4 and IFGS each 
provide 100 mV, while IFG6 provides 200 mV. The LOG GAIN adjustment (R121) establishes the operating 
point of Q23 as needed for 100 mV steps. 

Temperature Compensation Power Supply (I) 

Temperature compensating of the Log Amplifier Assembly A14 is provided by the - 8 VT (both VT and VTV 
mean Volts Temperature Variable) and - 1 VTV regulators while CR2 operates as the temperature-sensing 
element. Temperature variations cause diode voltage changes that, when amplified by Ula, regulate the - 8 VT 
supply. Since the - 1 VTV supply is coupled to the - 8 VT supply through R17 and R132, its output is also 
temperature variable. The - 8 VT provides bias for the log diodes in Log mode, and bias current for CR12, 
CR19, CR22, and CR28 in Lin mode. The - 1 VTV supplies bias to CR29 in the variable gain amplifier. 

+ 1 1 V Regulated Power Supply (N) 

A precise + 5.4V reference for the + 1 1 V regulator is provided by VRl . This reference voltage is applied to the 
noninverting input of Ulb. Since the ratio of R5 to R6 establishes the gain of Ulb at 2.1, the output at TP2 is 
2.1 times +5.4 (-i- 11.3 V). Emitter follower Q1 provides current drive for the FllVsupply. 

LOG AMPLIFIER ASSEMBLY A14, TROUBLESHOOTING 

Check supply voltages. 

Dead Stage: Use an oscilloscope along the signal path to locate a dead stage. 

Check the dc levels along the signal path. Beginning after stage two, the dc level alternates between - 0.7V and 
CV with each successive stage because of the direct coupling of the stages. This is noted in the waveforms 
indicated on the schematic. 

Log Fidelity Accuracy: Begin testing by establishing a top graticule reference (eighth graticule). Reduce the 

input signal level in 10 dB steps and observe the variations between each step. Now, establish a reference at the 
next graticule 100 mV lower (seventh graticule). Step the signal level again and observe the variation between the 
steps. Continue lowering the reference point until each step below the reference point is within specification. 
This will indicate at which step the inaccuracies are being introduced. If the error occurs between the 800 mV 
reference and the 700 mV reference, the problem is probably in the first stage. If the problem is present at all 
reference levels except the last one, the problem is probably in the last amplifier stage, since it compresses first. 

The most probable causes of failure are PIN diodes, Schottky diodes, transistors, capacitors, and resistors, in 
that order. 

Schottky diodes have a dc resistance of about 300 to 330 ohms. The value varies, depending on the current 
supplied by the ohmmeter. The values should, however, all be within 10% of each other. 
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TABLE 8-12. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (1 OF 4) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14 


5061-5411 


2 


1 


LCC AnPLlFUB Af>r4:»1I«l Y 


78488 


5061 541 1 


A14C1 


0160-4554 


7 


67 


r.APAriTOR -FXO .01UF 4-2CX 50VDC CEP 


P848Q 


0160 4554 


A14r2 


3103*0197 


e 


1 


CAPACllCit) FXD n.CUF4-10'« 20V.OC 1A 


S6c89 


153D225X9023A2 


A14C3 


0160-4554 


7 




CAPAClTnOFXD .OIUF ♦ ?CX SOVDC CFP 


P8480 


0168 -4554 


A14C4 


3160 4004 


8 


2 


CAPACllCia-FXO .1UF 4-23X 50VOC ffP 


rniBO 


0163 -4084 


A14CS 


0160-4004 


8 




CAPAriTOP-FXO .lur ♦-20X 50VDC CfP 


PC480 


0166 4084 


A14C6 


0160-4554 


7 




rAPAriTUR-rxD ,oh;f * ttzx 5ovoc ceo 


rn4B0 


016 0- 4554 


A14C7 


0160-3879 


7 


1 


CAPACITOR -FXD .OIUF ♦♦POX ICOVDC CCP 


PP.48C 


0160 3079 


AMCe 


0160-4554 


7 




CAPACnriR FXD .31lir « ?0X SOVCC CER 


28480 


0160-4S»54 


AJ4C9 


0160-4554 


7 




CAPACITOR FXO .OIUF ♦PCX 50VDC CFR 


PR400 


0160 4554 


AMCtO 


3160 4554 


7 




CAPACnriR FXD .OIUF « 23X 53VDC CCR 


P84R0 


3163-4554 


A14C11 


0160 4554 


7 




CAPACITOR FXD .OIUF ♦ 2CX 50WDC CFR 


?n408 


0160 -4554 


A14C12 


0160-4554 


7 




rAPACITOR-FXD .OUlF ♦ POX 5avCC TER 


rn483 


3160-4554 


A14C14 


0160-4554 


7 




CAPACITOR FXD .BIUF ♦•PCX 50VDC CFR 


pft4no 


0166 4554 


A14CtS 


0160 4554 


7 




FAPAr.ntiR-FXD .OIUF ♦-20X 53UDC CFR 


7IJ403 


3160-4554 


A1 4Ct6 


0161-4554 


7 




CAPACJTOR-FXD OIUF ♦ POX 50VDC CFR 


28480 


016C 4554 


A14ri7 


0163 4554 


7 




FAPACntiR-f XD .OIUF ♦ 20X 53VDC UR 


20488 


3160-4554 


At4Cl8 


01 60-4554 


7 




CAPACITOR FXD .OIUF ♦-2CX 50VDC CFR 


P8400 


0160 4554 


A14C19 


0160-4554 


7 




CAPACnoR fXD .OIUF « POX 50VDC TfR 


rU4B0 


3160-4554 


AI4C20 


0160-4554 


7 




CAPACITOR FXD .C1UF ♦ -?0X 50VDC CCR 


P8400 


0160 4554 


AMC21 


3160-4554 


7 




rAPAClKiR FXD .31I>F ♦ POX SOVDC (.IR 


Z0483 


3160-4554 


A14C22 


0160 4554 


7 




CAPACITOR FXD .BIUF ♦ POX 50VDC CFR 


PR480 


0160 -4554 


A14C?3 


3160 -4554 


7 




CAPAriTOR-FXD .OIUF ♦'POX 509DC CCR 


;:n403 


0160-4554 


A1 4C24 


0161-4554 


7 




CAPACl TOR- FXO .OIUF ♦-PCX 50VDC CFR 


P84B0 


0166 4554 


A14C25 


0160-4554 


7 




CAPAriTAR-F XD .8UlF ♦ P3X 50VDC C.EH 


28488 


0160-4554 


A14C26 


0160-4554 


7 




CAPACITOR -FXD OIUF ♦ -PCX 50VDC CFR 


28480 


0166 4554 


A14rS7 


0160 -4554 


7 




CAPACT10R FXD .OIUF ♦-POX 53VDC CCR 


28480 


3160-4554 


A1 4C2B 


0160-4554 


7 




CAPACITOR FXD .OIUF ♦-PCX 50VDC CFR 


28480 


0160 4554 


Ai4r?9 


3160 4554 


7 




FAPACITfiR FXO .OlUr I-Pax 53VDC CCR 


28400 


0160-4554 


A14C3Q 


0160-4554 


7 




CAPACl TOR -FXO .C1UF 4-POX 50VDC CFR 


?84na 


R160 4554 


AI4C31 


8160 4554 


7 




CAPAriTtiR FXD .31UF ♦-23X 53VDC CFR 


28400 


3160-4554 


A14C32 


0160 4554 


7 




CAPACTTOR-FXD -CIUF ♦PCX 50WDC CFR 


?U4no 


0160 4554 


A14C33 


0160 4554 


7 




I'APAriTr.R FXD .3inr ♦ pax 53 vdc ccr 


20403 


0160-4554 


A14C34 


0 160 4554 


7 




CAPACITOR FXD .CIUF 4-PtX 50VDC CFR 


28480 


0160 4554 


A14C36 


0160' 4554 


7 




FAPACnr.R 1 XD .OIUF « P3X 53VCC CT R 


28403 


0160-4554 


At4C37 


0 160 4554 


7 




CAPACITOR FXO .CIUF ♦PCX 50VDC CFR 


P840Q 


0160 4554 


A14C3R 


8160-4554 


7 




CAPACUOft FXD .OIUF ♦ POX 50VCC tCH 


20480 


3160-4554 


A14C39 


0 160-4554 


7 




rAPACITOP-FXD .OIUF ♦ PCX 50UDC CfR 


28400 


016C 4554 


A14C40 


8160-4554 


7 




FAPArnCR FXD .OIUF »'PaX S3VCC CF.R 


28483 


3160-4554 


A14C41 


0160-4554 


7 




CAPACITOR FXD .CIUF ♦PCX 50VDC CFR 


2^480 


0160 4554 


A14C42 


0160 -4554 


7 




rAPAClU»R-f XD .OIUF ♦POX 53VCC CFR 


284R0 


0160-4554 


A14C43 


0160-4554 


7 




CAPACITOR-FXD .CIUF ♦PCX 50UDC CCR 


P840O 


0160 4554 


A14C44 


0160-4554 


7 




CAPACITfiR-FXD .OIUF ♦-P0X 53VDC CFR 


28488 


3160-4554 


A1 4C45 


0 160-4554 


7 




CAPACITOR-FXD .OlUT ♦-PCX 50VDC CCR 


28400 


0160 4554 


A14C4& 


0160 4554 


7 




CAPACnOR-f xD .OIUF 4-P3X 50VCC CfR 


284851 


3160-4554 


A14C47 


0160-4554 


7 




CAPACITOR FXO .OIUF 4-PCX 50VDC CFP 


28480 


0160 4554 


AI4C48 


0160-4554 


7 




FAPACITUR FXD .OIUF ♦POX 53VDC CER 


20488 


3160 -4554 


A1 4C49 


0160-4554 


7 




CAPACITOR FXD .OIUF ♦-PCX 50VDC CCR 


28400 


0160-4554 


A14C50 


0160-4554 


7 




CAPACITOR FXO .OIUF ♦ POX 53VDC FCR 


20400 


3160-4554 


A14C51 


0160-4554 


7 




CAPACITOR -FXO .CIUF 4-PCX 50VDC CFR 


P84O0 


0160 4554 


A14CS2 


0160-4554 


7 




CAPACITOR FXO .OIUF ♦ POX 53VCC C-ER 


28400 


3160-4554 


A14CS3 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦•POX 50UDC CFR 


28480 


0160 4554 


A14C54 


0160-4554 


7 




rAPACITOR FXD .OIUF ♦-POX 53UCC (CR 


28480 


3160-4554 


A14CSS 


0160-4554 


7 




CAPACITOR-FXD OIUF 4-pCX SOUDC CFR 


284R0 


0160 4554 


A14C56 


0168 *4554 


7 




CAPAClTr/R-rxD .OIUF ♦' 23X 53VDC t.ER 


28480 


3160-4554 


A14C57 


0160-4554 


7 




CAPACTTOR-FXD .OIUF ♦ POX 50UDC CCR 


28480 


0160 4554 


At4C58 


0160-4554 


7 




CAPACITriR FXD .OIUF 4-paX SOUDC CfR 


28480 


3160-4554 


A14CS9 


0160-4554 


7 




CAPACITOR-FXD .OIUF 4-PCX 58UDC CCR 


28480 


C160 4554 


A14C<>0 


0160-4554 


7 




CAPAClTCiR- FXD .OIUF ♦ 20X S3UDC CER 


28400 


3160-4554 


A14C<>1 


0160-4554 


7 




CAPACITOR-FXD -OIUF ♦ POX 50V0C CCR 


28400 


0160 4554 


A14C62 


D160-45S4 


7 




CAPACITUR FXD .OIUF 4-POX S3VDC CER 


28483 


0160-4554 


At4C«>3 


0160-4554 


7 




CAPACITOR-FXD .CIUF 4-POX 50WDC CER 


28400 


0160-4554 


A14C64 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦•POX SOVDC CER 


28400 


0160-4554 


A14C65 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦-POX SOVDC CFR 


28480 


0160 4554 


A14C66 


0160-4554 


7 




CAPACnOR-FXD .OIUF 4-20X 53VDC CCR 


20400 


3160-4554 


A14C67 


0160 -*4554 


7 




CAPACITOR-FXD .OIUF 4-POX SOVDC CER 


PO480 


0160-4554 


A14C66 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦-POX SOVDC CER 


28400 


0160-4554 


A14CI>9 


0160-4554 


7 




CAPACITOR-FXD .OIUF ♦-POX SOVDC CER 


PO480 


0161-4554 


A14C70 


0160-4519 


4 


1 


CAPACITOR FXD 9.1PF ♦-.5PF POOVCC (ER 


20400 


0160-4519 


At4C71 


0140-0195 


2 




CAPACITOR-FXD 130PF 4-5X 300VDC HICA 


72136 


DH15Ft31J03QGVV1CR 


A14C72 


0160-4306 




3 


1 


CAPACITOR-FXD 33PF 4-5X POOVDC CER 04-30 


20480 


3160 -4386 
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MODEL 8559A 



TABLE 8-12. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (2 OF 4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




ai<>n 3B7? 


3 


1 


CAPAriTf.R run ?.ivr * .:f.pr podvcc i»r 


r-n4Ro 


3160-3072 


A1 4C74 


016(I-45S< 


7 




CArACTTOR FXD .CUIF ♦ 2CX 5CVDC CtP 


204BC 


Cl 66 4554 


A1 :c7?> 


ai/>n 4f.^4 


7 




rAPpriii.R rxo .oiiif ♦-pax 53vcc ttr 


r-0483 


3160-4554 


Al 4C76 


C 160-4SS4 


7 




CArArTTOR-FXD .CIUF * ?rX SCUDC CFR 


204BC 


0160 4554 


A14CV7 


ni60-4554 


7 




rArAi:THR-r<D .siuf 4-?3x savor fch 


re4B3 


3160-4554 


A1 4CR1 


1910 -OOUi 


0 


1 


PTnor cr 60V 6 Cha ui3 do 7 


28400 


191C-0Q16 


4f p:* 


1731 00^-3 


3 


5 


Dtoor MHITLSHKO !J3y 200nA ; NS CO-35 


Fn480 


1931-0350 


Ai 4CR4 


17ei-0C5C 


3 




DTOOr f^UlTCHINO 8CV ?CnMA ?N3 00-35 


«*»O4B0 


19C1-0050 


Al Rf. 


1731 13f.5 


6 


17 


DicoF r.ii r.i8 fi::miKY 


r8483 


1931-1 385 


A1 4CU7 


1761-1C95 


6 




DIOOF SM SIC SflUmXY 


28480 


19C1-1O05 


A14(R:I 


17R1 tans 


6 




OICOF Tn SIC rc KOI IKY 


r04BD 


1731 -1385 


Al 4CRV 


1701-1085 


6 




oiooF SH Sir scHiimY 


26480 


17C1-1085 


At 4f R1 » 


1731 13B5 


f. 




OlOCF r.H SIR ftJOTlKY 


rn483 


1731 1 385 


AI4CIIU 


19C1-1 ORS 


6 




DtOOf sn STC SHMOnxY 


28400 


1911 -1085 


AMCKI.*? 


1731 1373 


7 


7 


Dinot* PIN 113V 


rin4B3 


1731-1370 


A t 4CR t S 


1901-1085 


6 




OtOOF-Sfl sir. SnitOTTKY 


28400 


19C1-108S 


A)4(RI4 


1701 13fj% 


6 




Dtoor. SH r.tr. an.OTixY 


rn4R3 


1931 -1385 


A14CRtS 


1901-1070 


7 




oioor PIN 1 1 RV 


284R0 


1961 1070 


AMPRIA 


1731 1373 


9 




Dinor PIN 113V 


; B4R0 


1731-1070 


A14CR17 


1901-1085 


6 




oioor OH SIC SriMTTKY 


28480 


1901 1085 


AMPRIQ 


1701-1005 


6 




DTCnr 'JH STQ 5f:.OtlKY 


r-n403 


1931-1385 


A] 4CR19 


1701-1070 


9 




ornor pin iicv 


28480 


1961-1076 


A14CRP0 


1701 13115 


6 




OTOOF OH 8TC OfTHOllKY 


rn483 


1931 -1i185 


Al 4CR71 


1901-1085 


6 




oioor OH Sin scmotixy 


28480 


19C1-1085 


A14f R?2 


1731 0040 


1 


1 


DinOF '.UITCHIKG 33V 53HA PN'J 00 35 


: R480 


1931-0040 


Al 4CR23 


1901-1085 


6 




OIOOC SM sir. SCHllTTKY 


2C4BC 


1961-1085 


A14(R?4 


1701 1385 


6 




oioor OH SIC CCHDTIKY 


20480 


1931-1 BUS 


A14CR.?5 


1901-1070 


9 




oioor PIN 110 V 


28480 


1901 1070 


At4CR?C> 


1701- 1DB5 


6 




OtOOF OH sir OfHOtlKV 


28480 


1731-1085 


Al 4CR?7 


19C1 -1085 


6 




DinOF SH sir, SrUOTTKY 


28480 


1901 -1005 


A14CRPB 


1731 1070 


9 




DinOF PIN 113V 


rO480 


1931-1 370 


Al 4CR?7 


1901-1070 


9 




OTOOf PIN llOV 


28400 


1961 1070 


A14(.R3S 


1701- 1305 


6 




D1O0C SH S1G r.(.H011KY 


rn480 


1901-1305 


Al 4CR3I 


1901-0050 


3 




oioor -SWITCHING BOV 200HA ?NS 00-35 


20480 


1901 0050 


A14CR32 


1731 0050 


.1 




oioor OUMCMlNr. Q3V 2Q3HA PNO 00-35 


20480 


1931-0050 


Al 4CR3.1 


1901-0050 


3 




OinOF -SWITCHING BOV 2C0HA 2NO 00-35 


28480 


1901-0050 


A14f 1 


7170 OOP? 


3 


1 


CORF SHULDING LFAD 


.'8480 


9170-0329 


A141 1 


9110-1610 


1 


1 


INDUCTOR RF CM HLD 5-6UH lOZ 


2*1480 


9100' 1618 


AMI 2 


7140 3144 


a 


1 


INDIiCinR RF CH-HID 4.7U1 13X .1Q5DX.?6tG 


28483 


9140-0144 


At 4L3 


9MO-01C5 


3 


2 


INOUCrOR RF CH HLD 8 . 2UM lOX 


28481 


914C 0105 


A14I.4 


7100-1619 


2 


2 


INOUFTOR RF ril-HLD 6 . 8 L 1 H 13X 


28480 


9130-1619 


A14L5 


91 00-1619 


2 




INDUFTOR RF -CH HLD 6 . 8UH lOZ 


20481 


9100-1617 


AMLfc 


7140 1114 


4 




INDUCTOR RF-LH HID 1 OUH 1 3X .166DX.3B5LC 


20463 


9140-0114 


Al 4L7 


9141-0114 


4 




INDUCTOR RF CH HID IQUH 1QX .1660X.385LC 


28480 


9140 0114 


AMLO 


9140-0114 


4 




INDur iliR RF CH-MLD 1 OUH 1 OX . I6<<DX . :10M C 


7R463 


9140-0114 


AML? 


9141-0112 


2 




INDUCTOR RF-CH-HLD 4.7UH lOX 


28480 


914C-0112 


AMLia 


9140-3105 


3 




INOllLtriR RF IH-HI.D 8 . 2UH 13X 


cR4B0 


9140-9105 


AMLll 


9100-1627 


2 




INDUCTOR RF-CH-nt O 39UH SX .I66DX.3Q'IC 


28480 


9100 1627 


AMI.ie 


9100-1629 


4 




INDl;r:fOR RF CH hid 47UM f.X .1660X.3851C 


28480 


9130-1629 


A14L13 


9101-1622 


7 




INDUCTOR RF-CH HLD 24UH 5Z .1660X.3R5LC 


28460 


910C-1622 


A14L14 


9100-2257 


6 




INDUClIjR RF C.H-HLD B2DNM 10X .105DX.26LG 


28480 


9130-2257 


A14Q1 


1854 0637 


1 




TRANSISTOR NPN 2NP219A SI TO-5 PD«800HW 


01295 


2N2219A 


A14Q2 


1053- 0201 


7 




IRANSISIOR PNP PN2907A SI TO-18 PO-40RHU 


04713 


2H2937A 


A14Q3 


1853-0281 


9 




TRANSISTOR PNP 2N29Q7A 6T TO 10 PO>400HU 


04713 


2N2907A 


A1404 


1853- 0015 


7 


5 


TRANSTSTDR PNP SI PD»200HH FT«500hII? 


28480 


1053-0015 


A14Q3 


1853-0015 


7 




TRANSISTOR PNP $1 PD-200HU FT-SOOHH7 


28480 


1853-1015 


A14Q6 


1853' 0007 


7 


1 


TRANSISTfiR PNP 2N3P51 St TO-18 PDe368HU 


04713 


2N3251 


Al 4Q7 


1854-0019 


3 


12 


TRANSISTOR NPN SI TO-18 PD*36«HU 


28480 


1854-0019 


A14Q8 


1853-0015 


7 




TRANSISTOR PNP SI PD«2B0HU FT*S00HH7 


20480 


ir.53-0915 


Al 4Q? 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PO=360HU 


28480 


1854-0019 


A14Q10 


1853 0015 


7 




TRANSISTOR PNP St PD«2B0HU FT*SI0HHZ 


28480 


1053-0015 


A14Q11 


ieS4-0019 


3 




TRANSISTOR NPN ST TO-18 PD«360HU 


28480 


1854- 0019 


A14Q12 


1853 0015 


7 




TRANSISTOR PNP SI PD-20Qnw FT«500HHZ 


28480 


1853-0015 


AMQ13 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PO«360HH 


20480 


1834-0019 


A14Q14 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD-36BHW 


28480 


1854-0319 


At48lS 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PO«360HU 


28480 


1654-0019 


A14Q16 


1054 0019 


3 




TRANSISTOR NPN SX TO-18 P0-36IHU 


28480 


1854-0019 


AMQ17 


1854-0019 


3 




TRANSISTOR NPN $1 TO-18 P0-360HU 


28480 


18540019 


AMQte 


1054-0019 


3 




TRANSISTOR NPN SI TO-18 PD-360HW 


28480 


1AS4-O019 


A14Q1? 


1054-0019 


3 




TRANSISTOR NPN 81 TO-IS PD*36IHH 


28480 


1854-1019 


A14Q29 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD«360HU 


28480 


1854-0019 


AMQ21 


1854-0475 


5 


1 


TRANSISTOR-DUAL NPN PD>7S0HH 


28481 


1834-0475 


A14Q22 


1854-0404 


9 


2 


TRANSISTOR NPN SI TO-18 PD»36IHW 


28480 


1854-0404 


A14Q23 


1053-0281 


9 




TRANSISTOR PNP 2N29I7A 61 TO-18 PD«400HH 


04713 


2N2907A 


A14Q24 


1054-0404 


0 




TRANSISTOR NPN SI TQ-IB PD-36IHU 


28480 


1854-0404 


A14Q25 


1854-1019 


3 




TRANSISTOR NPN 81 TO-18 PD«360HH 


28481 


1854-1019 
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SERVICE 



TABLE 8-12. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (3 OF 4) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0757-0317 


H 


1 


prOlCTOR 


1.33P IX .l?Ga F TC*^0f UC 


245*6 


C4 1/8 TO 1311 F 




3V57 3280 


3 


n 


Rr CtOlAR 


IK IX .125U F TC-31-103 


2*5*6 






R698'n(:84 


9 


1 


RFSIOTOP 


2.i5>i IX .i.'»5u r Trsn> icr. 


245*6 


r* 1/8 TO 2151 -F 




0A9h 3433 


5 


1 


RrnTMiiR 


21.5 IX .125U F in’D«-133 


i7Con 


Pf'.r.55-l/8 TO 21R5-1 


A1 4RS 


0757-0443 


0 


1 


RrsimoR 


UK IX .125U F Tr-^0 + -|fG 


245*6 


C4 1/8 TO 1 U2 F 




37^7 0442 


? 


1 


prGTmiiR 


13K IX .K-5U F lC-Oi-133 


2*S*6 


C4 1/8 T3 1032 F 




0757-0465 


6 


4 


Rf niGTOfl 


ICCIi IX .125W F Tn=^H lC0 


245*6 






3757 04*2 


9 




REOinUR 


13K IX .ir?.U r TO-O* 133 


.24M6 


C4 1/8-Til U32 r 




Si.98‘ 3451 


9 


1 


RLsinroR 


42. 2K IX .125a F TC-0* ICC 


245*6 


C4 1/fl TC 4222 


A1 4R 1 .1 


.710 0 ?633 


S 


ji 


RrnTr.ir»s 


iRAR IK nx c nijir adj i irm 


1390.3 






0757-0450 


7 




PCGIGTOR 


51 . IK IX .12S« r TC=0» IOC 


245*6 


P4 1/8- TC M 1.’ F 




3V57 3431 


3 


n 


Rpntr.iiiR 


13.1 IX ,K5M r tCO» 133 


2*5*6 






0757-0460 


1 


1 


Rroir.TOR 


61. 9K IX .IPSa F TC^O* 100 


245*6 






0757 O*?0 


7 




Rl r.lMAR 


51 .IK IX .i;5U r ir*o» loa 


24* *6 


C* I/O T 3 5112 F 


A14R16 


0757-0100 


2 


t 


RrSlGTOR 


31.6 IX .125U F Tr.Oi ICC 


.20480 






0*57 0*64 


5 


1 


Rf.CI516R 


73. VK IX r 1C'3»-13a 


,*»*r.46 


C* 1/8 T3-9392 F 




0698-3136 


a 




RIGIGTOP 


17.8i< IX .125W F TC=-0« ICO 


245*6 


C4 1/8-U I7A2F 




3'/ 57* 01.73 


3 


t 


RTGIGUiR 


34.f!K IX .ir5u r rr-34 mo 


?n III 3 






0698-0003 


8 


? 


RLGTr.TOR 


1.96K IX .125MF TC'Ct ICC 


245*6 




A14R21 


;*1 3 0-2407 


9 


2 


vroTMfR- 


TRhR 5K 1.1X n r.l5r-A0.T 1 1»N 


1.1903 


I:153a5I? 




U698 3453 


2 


1 


RIGIGTOR 


196K IX .l?5a F ll ros-ino 


245*6 


C4 t/8 to 196 . 




2100 2514 


1 




REGTr.inR- 


TRAR P.IK 13X C G10F AOJ 1 1PM 


11903 


r.i5jy:’o3 




0757-0274 


5 


3 


ptsiGinn 


1.2IK IX .12^a F ir«‘0*-lCC 


245*6 






0757 0?74 


5 




RrGt5T6R 


1.21K tx r tr*a« i3o 


2*5*6 


C4 1 /8- 10 121 1 r 


M 4R26 


0757-0274 


5 




RrSIGTOR 


1.2IK IX .125U r TC“0» ICfi 


245*6 






,*’130 2*B9 


9 




PCGlGiriR 


IPftfl 5K 13X r GlOF A5J 1 IPN 


3.1903 


riGDXSS? 




0757-0346 


2 


14 


RrGTGTOR 


10 IX .i2sa F Tr^n*-ioo 


24546 






3757 0346 






RFGTM6R 


13 IX .125U r TC*0« 103 


2*5*6 






rioo-?52? 


1 


3 


RCSIRTOR 


TPMR UK lox c ninr aaj i tpn 


30983 


t T5CX1I3 




0757 03*6 






prmr.ir«R 


10 IX .i;5M r TC Of 103 


24546 






0757 C346 


2 




PtSlGrOR 


1C IX .125W f TC«Ct'l0Cl 


245*6 


t4 I/O U IRFC r 




:»100- 2522 


1 




PCGir.lf'R 


iBHa 10 K 13^ c r.ir.r ftOT t law 


.1390.1 








0 


1 


prOIGTDP 


-TPrtP ?K lOX C GICF AI>J 1 TPN 


30903 






3757 0346 


2 




PFGIGH.R 


13 IX .K'5y r 1C- 0 1 133 


2*546 




A1 4R36 


0757- 0346 


2 




PFSIGTOP 


10 IX .125W f TC^ Cl -ion 


245*6 


T4 1/0 -TO UPC r 




3757 0442 


9 




PniGlAR 


UK IX .125M F TC-3* U3 


21546 


r* 1/8 TO- 10 O 2 r 




0698-3151 


7 


1 


prSIGTOP 


2.07K IX .125W r TC*0t -100 


245*6 






;;10Q 2520 


9 


1 


prr.iGiiiR 


TRhR 50 23X C OUF. ADJ 1 TPN 


3J903 






0757-0442 


9 




Rrnir.TOR 


UK IX .12?iM r TC-Of-UC 


245*6 




A14R41 


0757 0290 


5 


1 


RrGif.nofl 


6.19K IX .125U r TC»04-100 


IV731 


KF*f:i /0- TO-6191 r 




0757 0200 


7 


1 


Rf niSTOP 


5.62K IX .I25UF ir^K UO 


24546 


T4 l/n-1fl 5621 -T 




3757 0447 


* 


3 


RtniGH'R 


16 . PK IX .Ksy r tc-04 u.) 


24546 






0757-0420 


3 


2 


PrCIGTOP 


750 IX .i 2 sy r tc»o»-uo 


24546 






0690- 34*4 


1 


Q 


RrniGiAfl 


316 IX .K5y r tc-^8*'lil3 


24546 


C4 1/8-T3 3l6P F 


AI4R46 


0/.9B-3156 


2 




RTGICTOR 


14. 7K IX .123U r TC-04 UC 


24546 






0757 0346 






Rrr.tcTtiR 


13 IX .125y r IFr0*-103 


24546 


C4 1/8 TO 10P3 F 




0698-3150 


6 




praiGTOP 


2.37K IX .125W r Tr-0»-U0 


241.46 


C4 1/0-TO 2571 r 




0690-3132 


4 




Rcr.imftR 


?61 IX .125M r TC.’3» taO 


2*546 


C4 1/0-T3 2613 F 




0757-0279 


0 




Rnsiniop 


3.16K IX .innw r tc-oi-uo 


24546 


C4 1/8 TO .ll.M F 


At 4R51 


0757 0346 


2 




RECir.lAR 


13 IX F 1CU« 103 


245*6 


r.4 1/B-TO 1 0R3 r 










prSIGTOR 


316 IX 125y r TC^Oi ICO 


245*6 


C4 1/8 TO -3169 F 




3757-0444 


1 




PFGTMAR 


12.1K IX .i:/E'U r TC«^3* 103 


24546 


C4 1/8- TO -1212 F 




0757-0444 


1 




RF.GIGTOR 


12. IK IX .12Sy r TC-0^ 100 


24546 


C4 1/8 TR 1212 F 




3757 0443 


D 


n 


RCGTGlf.R 


7.5K IX .125M r 1C-0* 130 


2*546 


C4 1/8 TO 7531 F 


A1 4R5(> 


C757 0401 


M 




RFGTGTOP 


too IX .125W f TC-0«-U0 


245*6 


C4 1/B-TH U1 'F 




0957 -0280 






RESlGlfrR 


IK IX . 125W r TC^Q* 133 


245*6 


C4 I/8-T3 1331 F 




8757-0346 


B 




RFSI5T0P 


10 IX .125y F TC^0«-U0 


24546 


C4 1/e-TO UPQ F 




0698- 3150 






RCGIGIAR 


2.37K IX .1I5W r ICr=3« 103 


24546 


C4 1/8-T3 2371 F 




0698-3444 


1 




RFGir.TOP 


316 IX .12GW F TC^C4-lflC 


24546 


C4 1/e-TC 316P-F 


A14RM 


0757-0200 


3 




RCGir.inR 


IK IX .Itf.y F TC-OI-UO 


24546 


C4 l/e- TO *1331 F 




0757-0444 


1 




RFSIGTOR 


12. IK IX .125W F TC"04 100 


24546 


C4 1/0-TO 1212-F 




0757 0444 


1 




RCSTGIOR 


12. IK IX .I25y r TC»0*-103 


24546 


C4 1/8-TO- 121.7 F 


At 4R64 


0757-0440 


7 




RFSIGTOR 


7.5K IX 125W F TC«8*-100 


24546 


C4-1/8-T0 7501-F 




0757-0431 


0 




RFRI01 rtR 


100 IX .125U F TC»0«-133 


24546 


C4 1/0-TO-131 F 


A14R66 


0757-0280 


3 




BFSTSTOR 


IK IX . 125U F TC«04-10C 


245*6 


C4 1/e-Ti-lOCl-F 


A14R67 


0757-0346 


2 




RFSIGTOR 


10 IX .125U F TC*04-100 


24546 


C4-1/B-T0 -13R3- F 


A14R6B 


0698-0958 


2 




RFSIGTOR 


511K IX .12GU f Tn«04-U0 


204CB 


0693-8953 




•2100-2692 


6 




RCGTGTOR 


•TPAR IM 20X C SIOF-ADJ l-TRN 


33983 


£150X105 


A14R70 


0698-3444 


1 




RFSISTOR 


316 IX .125W F TC4Q4-U0 


24546 


C4- 1/0-TO-316P-F 


A14R71 


0757-0279 


3 




RFSIGTOR 


3.16K IX .I25y r TC»34-133 


24546 


C4-l/e-T0-3t61 F 


A1 4R72 


0757-0444 


1 




RFSIGTOR 


12. IK IX .l2Sy F TC-04-U0 


24546 


C4-1/8-T0-1212-F 


A14R73 


0757-0444 


1 




RFSIGTOR 


12. IK IX .1258 F TC-0+-108 


24546 


C4-1/8-T3 -1212-F 


A14R74 


0757- 0440 


7 




RFSIGTOR 


7.5K IX .I25y F TC“l4-lflt 


24546 


C4-1/8-T0-7501-F 


A14R7*S 


0757-0401 


0 




RFSIGTOR 


no tx .12SU F IC-O.-lOO 


24S46 


C4- 1/8-T0-131 -r 


A14R76 


0757-0280 


3 


1 


RFSISTOR 


IK IX .l2Sy F TC«0*-U0 


24546 


C4-1/8-T0-ICC1-F 
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TABLE8-12, LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (4 OF 4) 



Reference 

Designation 


HP Part 
Number 


e 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


^tf?7 


0757 bUI. 






Rrr.ir.iDP to \x .ipf.y r rr. r.i-icc 


?4r*46 


r.A I/O TO ICPC F 


r.i 1RVV 


1A9II 4444 


1 




ar'HMf.w 316 \x .i;5w r Tr.- J< tio 


rt” 46 


Cl I/8-T3-316R F 


4R80 


UVf,7 n.'ll9 


2 


6 


RfM'trop 13 3t \x .ipty r ir-o< icc 


1 9/Cl 


M*4n/8 TC 13’.2 r 


At 4Rft1 


n?'.7 a; ijv 1 


? 




6r»-.Tf.W.6 13, K \x .i; u r IC 3* too 


19731 


HFir.i/a-TO- utr r 


Al 4kn? 


0757 11441: 


7 




RrfH'-.TDP 7.5'< IZ . 1 , 1 :. U T HI.Q^ ICO 


?4r.t6 


C4 I/O TC 7501 F 


A14RCI.4 


a7S7 0431 


.1 




RFMMf.R 1J9 \X i:ru f ir .H 109 


2tr.46 


C4 1/n T0--l.il r 


At 4PH4 


0V5; n;*fic , 


3 




Pfstr.in.9 IK ix .iP5y t ir fl» hkj 


?4!.46 


F4 1/B ro icf.i -r 


At 


a.r.v 3:*7V 1 


;i 




Rrr.iMi>6 3.i.Mf IX .l:^u r ir 3* taj 


P4: 46 


C4 1/8 XD 3161 r 


Ai 4R8A 


CiV.7.|134f. ] 


2 




pc'ii'uop tfi IX ,iP5y r xr. 


24546 


r.4 1/H m icpr. r 


A!4Wft7 


•lAHt .*.4 44 


1 




Rrr.tr. ir. 6 xu. ix .i:r.u r tr .H-ua 


2f.46 


C4 1 /n T3 31/ R r 


A14RRn 


;-:oo 


1 




krrrr.roR iqk tcx r r.ir.r Ar..i 1 \kh 


.UV03 


Fit. 8X1113 


A14RHV 


nv?i7 0449 


/ 




wir.iMfiR 7,M( tx .t;sg r u; 193 


:‘v:46 


C4 i/0 TO 7591 F 


At 4R90 


ti/ri7*n4f.3 




p 


Rfririn? ipi ix .tpr.u r rr ot-io<; 


.'’4!. 16 


C4 1/B TO 121R f 


At 4R71 


:iv'i7 • a: U7 


2 




HrrxMfiR 13. 3K IX .i:r,M r tr.-a* ua 


1V7J1 


HFir.1/3 T3 1332 F 


Al 4R92 


•:757 f);'8v 


2 




kf‘;r*:xnR I3..1^ »x .ip'.y r ir*.o» icr. 


17/01 


4ri/n rc 1312 f 


Af 1R9?* 


36*. n 3tM 


9 


p 


RfMMiiR 3,n:*K IX .i;t.w r tr a« ina 


21546 


F4 1/n TO .TO.tl F 


At 4R94 


0/. 98- .4156 


6 




Rir.irinp ?..3 vk ix .!.*.« r rr-o* ico 


24516 


C4 I /ft TO 2V/1 -F 


AMMV. 


3757 D,*.4A 


2 




»rM'.tr«6 10 tx .i;5u r h: n* ij.a 


21546 


Cl 1/R TCI 19R3 r 


At 4R9A 


IU.9R 4444 


1 




RisirtriR 316 IX .t.'»Mj f xr o«-icn 


24M6 


r.A 1/0 r«-3i6R-r 


At 1RV7 


jv.v an. 9 






RfM'.Mw i.x .rx IX .1P5M :* ir: a* 1.1.1 


1 77 .1 1 


KFiri/B TO - IS.*? r 


At 4R90 


c/‘.i7 ui'nv 


2 




RrsirioR ii .tx IX iP.gr xr--o< -icc 


17701 


Ml 4C1/8 XC 1 .3.^2 F 


AI 1RV7 


3V5V 04 tU 


V 




»trxr.i(*6 7.r-K IX ,ii'w f xr 34 to3 


24M6 


C4 1/8 Tfl-7531 r 


Ai 4Rt00 


CVS7- 04113 


2 




RCixrTOP ipi IX .125W r xr o« ico 


24516 


C4 1/B TO 121R F 


AlARiaj* 


4153 


9 




arrj'.xt.R 3.n».K u .irr.g r in a* taa 


2 1546 


C4 1/8- T0-3R3( F 


AI 4Rt o;’ 


0/57>0.t4/. 


2 




Rf«ir;niR 10 IX .iprg f xr^c« ino 


24546 


r.4 1/B m i€PC F 


AMRia.t 


.1/57 0431 


9 




prnr.triR 133 ix .i. ru f tc a* laa 


24546 


(4 I/n TO-lDl F 


At 4Rlfl4 


0757-0401 


0 




prr.irrnp me ix .ipry r rr o* me. 


24516 


C4 1/n TC mi F 


At 461 iU 


H.'/M .1444 


1 




RirTMI.R .416 IX IPTU F TF 3i 130 


24546 


C4 1/8 T3 3I6R F 


AI 4R106 


0757-0417 


a 


1 


Rifiirmp 562 IX .i2‘.w r tc-o* mo 


24546 


C4 I/O TO 562P F 


At 1RI57* 


3757 0199 


3 


1 


Rl’.XMfiR P1.5K IX IMW r Tr^3»-I0a 


24516 


C4 I/O TO 2152 r 


At 4Rion 


CA9H .34.14 


9 


1 


pmrrnp 34 n ix .irr.y f ir-o* me 


24516 


C4 1/B 1(1 34PO r 


At 46 1.1V 


0757 9430 


9 


1 


Rtr.TMI.R 90. V ix .l?‘5U F fn-O* 103 


21M6 


C4 i/fl- T.a-9aR9 r 


AI 4R1I0 


0757-041H 


9 


? 


Ri rir.rnp 617 ix .12‘^-y f xr -ci» me 


24516 


F4 1/8-TO 617/ F 


A1461I 1 


3A9n .4443 


, 7 


1 


pfrxMhR 196 IX irt.w r in -34 ma 


?1'.16 


C4 1/3 ro 19/R r 


AI 4Rt t;* 


C757-o;*iir» 


3 




ptnirmp ik ix .ipr.w r xC"C*-mo 


24516 


C4 I/O TC -1C(M -F 


At 4RI1.Y 


3757 Ol'IlO 


.4 




RrriMi.R iK IX .ip'ig r tr. c« laa 


24546 


C4 1/Fi To-iool r 


A14RI14 


CAVH -SI.IA 


8 




PMitrroP 17. BK IX .ipru r ri>o« 100 


24546 


C4 I/O -Tn 1702 F 


A14Rir; 


3757 0431 


9 




prrxr-.uiR 103 IX .irruF xn-oi-ma 


21546 


Cl 1/B TO 131 F 


At 4R| lA 


CAVn 3155 


t 


i 


RCKinxiiP 4.64H IX .ipfiw f ir»o» mt 


24!. 46 


C4 1/8 TO 4611 -F 


At 4Rt Hi 


3757 0 4 in 


9 




Rrri'ixf.R 619 IX i;'5u r xr-a4 lao 


24546 


C4 1/3- T0-619R F 


At 4R117 


6757-0440 


7 




RinirTOR 7.5K IX .ipr.g r Tc^^o*-mn 


24546 


C4 1/8 TO 7501 -F 


At46t to 


31.90 t)Dfi5 


a 


1 


prSXf.inp 2.6IK IX . U5U F IC-34 IDQ 


24546 


C4 1/0-10-2611 F 


At 4Rl 19 


i:/.vn 343(1 


3 


1 


pmr.TOR 147 IX 125U F TH fl4 mc 


24516 


C4 1/8 TO 147P-F 


At46t,'»9 


0757 0439 


4 


1 


Rrr.xriiiR 6.niK ix iPtu r tc o* 103 


21546 


C4 1/8 TO 681 1 r 


At 46121 


21 00-2633 


5 




prr.ir.TnR-iPHR ik iox c r.x8f adj i tpn 


30733 


rT50X102 


A14R122 


0757 0420 


.i 




RcrxririR 7-,3 IX ,i25g r xc*^o* lao 


24546 


C4 1/B T0-7M F 


A146121 


0757-0440 


7 




RrniSTOR 7.5K IX .1?5W F Tn04 too 


24546 


C4 1/e-TO 7501-F 


At46t?4 


0757 0447 


4 




pratsiriR 16. PK IX .U’5U r ic«04 100 


24546 


; C4 1/0-TO-1622 F 


AI 46125 


0757-0447 


' 4 




RTGICTOR 16. 2K IX .l2r.gF TC*04-1CC 


24546 


04 1/8-TO If,?.' F 


A146126 


9757 04A5 


6 




REr.Xr.TfiR 1D3K IX .1?5U F XCfO* lOO 


24546 


04 1/0 TO-1 033 F 


At 46127 


0757-0465 


6 




RraiGTnp ioqk ix .ipr.u r rc*^04 mo 


24546 


C4-1/BT0 1003 F 


A146irS 


0757 04A5 


h 




Rrr.ir.iriR map ix .i25u r rc-O'-ioo 


24546 


C4 1/B TO- loo t F 


At 46129 


0698 00R3 


a 




Rrrir.TOR i.96k ix . 120U r Tr*04 mo 


24546 


C4 1/0 TO 17/.1 -F 


At4R130 


0757-0279 


9 




Rrr.ir.Tf*R 3.1/.K ix i?5y r tc*^o« 10a 


24546 


, C4 1/Q- TO 3161 F 


At 46131 


0757-040? 


1 


1 


RrninTOR no ix .i25u r Tn^o* mo 


24546 


C4 1/8-TO 111 F 


A 146 172 


0757 0430 


3 


1 


RrCtSXtiR 5. UK IX .U*5U F TC^O* 109 


24546 


C4 l/8-T9-Sm F 


At4Rl33 


C698-72I2 


9 


? 


RnGir.TOR 100 ix .or.u f rr.-o* -mo 


24546 


C3 1/8-TO lOOP-F 


A146134 


0690 7212 


9 




RFSTtiTtiR 100 IX 95U F 1C-04 100 


24546 


C3 l/B-TO 103R- F 


At 46 7 85 


0698-3150 


6 




RFSIGTOR 2.37K IX .\2TM F TC-O + -10C 


24546 


C4 1/0-TO-2371 -F 


A141P1 


0360- 0535 


0 


19 


TERMINAL TCST POINT PCB 


2S480 


0360-0535 


AI 41P2 


0 360 0535 


0 




TFRMINAL TfOT POINT PCB 


28480 


03800535 


A147P3 


0360 9535 


0 




TERMJNAI lFf>T POINT PCB 


28480 


0360-0535 


At 4TP4 


0360 0935 


0 




TERMINAL TEST POINT PCU 


28480 


03600535 


At41P5 


0360 0535 


0 




TERMINAL TEST POINT PF-El 


28480 


0360-0635 


A14TP6 


0360 0935 


: 0 




TERMINAL TEST POINT PCR 


28480 


03600635 


At 4TP7 


0360-0535 


: 0 




TERMINAL TEST POINT PCB 


28480 


03600535 


A14TP8 


0360-0535 


0 




TF.RM1NAI TEST POINT PCB 


28480 


03600635 


At4TP9 


0360 0535 


' 0 




TERMINAL TEST POINT PCB 


28480 


03600535 


A14TP10 


0360-0535 


0 




TFRMINAL TEST POINT PCB 


! 28480 


03600535 


A14U1 


1026-0072 


3 


2 


1 C CIP AMP GP DUAL TO 99 PKG 


28480 


1826-0092 


At4U2 


1026-0092 


3 




1 C OP AMP GP DUAL TO 99 PKG 


2648C 


1826-009? 


A14VR1 


1792-0901 


5 


1 


DIODE 7NR 5.4U IX DO-35 PD=,4U TC=+ . 046X 


20480 


1902-0901 










A14 M15CF-.LLANE0US PARTS 








08559-00027 


7 


1 


COVER, LOG AMPLIFIER 


28480 


08559-00027 



8-174 





















MODEL 8559A 



SERVICE 




FIGURES^?. LOG AMPLIFIER ASSEMBLY A14, BLOCK DIAGRAM 



8-175 




SERVICE 



MODEL 8559A 



A14 

LOG AMPLIFIER ASSEMBLY 
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A14 LOG AMPLIFIER ASSEMBLY 
5061-5411 (1 OF 2) 
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NOTES 
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REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR, PRE- 
FIX WITH ASSEMBLY REFERENCE 
DESIGNATOR. 

UNLESS OTHERWISE INOICATEO: 
RESISTANCE IN OHMS (HI 
CAPACITANCE IN MICROFARAOS (mF) 
INOUCTANCE IN MICROHENRIES inH) 

• ASTERISK OENOTES FACTORY SE- 
LECTEO COMPONENT. NOMINAL 
VALUE SHOWN. 

SIGNAL LEVELS ANO TEST POINT 
WAVEFORM ASSUME THE FOLLOW- 
ING SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 5 MHz 
RESOLUTION BW; 1 MHz 
FREQUENCY BAND: 1-3 GHz 
INPUT ATTEN: 0 dB 
REF LEVEL: -10 dBm 
35 MHz -10 dBm (CAL OUTPUT) 

SIGNAL INTO INPUT 
ANALYZER TUNED TO SIGNAL 

R21 TC AND R88 1VT FACTORY AD 
JUSTABLEONLY. 

INPUT ATTEN AND REFERENCE LEVEL 
CONTROLS ARE MECHANICALLY COUP- 
LED. AND PROVIDE TEN REFERENCE 
LEVEL SETTINGS FOR EACH INPUT 
ATTENUATION SETTING. 

7. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


IFG4 


IF GAIN CONTROL 


IFG5 


LINES 


IFG6 




LOG/LIN 


SELECTS EITHER LOG 




OR LINEAR 



8. TRANSISTOR PIN CONFIGURATIONS: 
(BOTTOM VIEW) 

0 > 

* V* ° 

Cj C B 



A14 



SERIAL PREFIX: 2347A 



FIGURE m LOG AMPLIFIER ASSEMBLY A14, SCHEMATIC DIAGRAM (2 OF 2) 
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VERTICAL DRIVING/BLANKING ASSEMBLY A15, CIRCUIT DESCRIPTION 



The Vertical Driving/Blanking Assembly A15 contains a preamplifier to amplify the detected and filtered video 
received from the Log Amplifier Assembly A14. It also supplies the video signal needed to trigger the sweep 
generator in the video trigger mode. Following the preamplifier is the vertical driver, a differential amplifier that 
drives the vertical deflection plates in push-pull. Blanking, penlift, retrace, and sweep indicator signals are also 
supplied by the Vertical Driving/Blanking Assembly A15. 



Preamplifier (A) 

The detected and filtered video (0 to 800 mV) from the Log Amplifier Assembly A14 is applied to the gate of 
Q17a. Transistors Q17 (both sections), Qll, Q12, and Q18 form an FET input differential amplifier; the gate of 
Q17a is the noninverting input and the gate of Q17b is the inverting input. The amplifier's output, at the emitter 
of Q18, is fed back to the inverting input (Q17b) through a voltage divider (R1 1, R12, and R13). A simplified 
preamplifier circuit diagram is shown in Figure 8-70. The voltage gain can be expressed as a function of these 
resistor values: Gain = 1 + R1 1/R12+ R13. The circuit's gain is 10. Since the limit to the input voltage is 800 

mV the maximum voltage at the output of Q18 (TP3) is 8V. This voltage is coupled through R17 and becomes 
the trigger voltage for the video trigger mode (VIDEO position). Transistor array section U2d and transistor 
Q13 are temperature-compensated current sources. These bias the differential amplifier (U2a, U2b, and Q20) 
that provides isolation between the preamplifier and the vertical driver. The preamplifier output is sent via R40 
to the rear panel (AUX VERT OUTPUT, P 1 pin 14). 




FIGURE 8-70. PREAMPLIFIER CIRCUIT, SIMPLIFIED SCHEMATIC 



Since the vertical driver deflection sensitivity is 800 mV, for full-scale deflection, a divide-by-ten circuit and an 
offset circuit are used to obtain the correct signal amplitude. With the LOG/LIN switch (A2A1 A2) in either the 
10 dB per division or linear position, + 15V is applied to the EXPAND line. This reverse biases CRl and turns 
Q19 on, dividing the preamplifier's output by 10. Diode CR2 is forward biased and diode CR3 is reverse biased. 
Transistor Q19, R18, and R20 form the output divider network. When 1 dB per division is selected, the 
EXPAND line is open and Q19 is biased off by CRl and R22, disabling the divide-by-ten circuit. The full 
preamplifier voltage is now available at the output of Q18 and must be offset +7.2V to display the 800 mV 
signal peak. This in effect expands the display. 

The offset of the signal is accomplished by a circuit comprised of U2c, CR3, CR4, and R18. Transistor array 
section U2c forms an adjustable current source that draws current through CR3 and R18. The 1 dB offset 
control is used to set the voltage drop across R18 at + 7.2V This voltage shifts the signal negatively as it passes 
through R18. Diode CR4, becomes forward biased as the offset signal goes below - 0.6V and acts to clamp the 
minimum output at that level. 
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Beamfinder 

With 1 dB per division selected, the baseline is off-screen. Without a visible signal present, there is no displayed 
trace. This condition could be misinterpreted as a display malfunction. On an HP 180 series mainframe, a 
visible trace can be produced by pressing the BEAMFINDER switch on the mainframe. This causes the - 12.6V 
on the beamfinder line to be removed, turns Q19 off, and disables the current source, U2c. The vertical display 
then reverts to the 10 dB per division mode while the horizontal display sweep is narrowed and the trace is 
intensified by the mainframe. The HP 853A mainframe does not require a BEAMFINDER, therefore the 
mainframe always supplies - 12.6V to the beamfinder line. 

- 5.5V Temperature CompensatingSupply (B) 

The - 5.5V Temperature Compensating Supply controls four current sources: U2c, U2d, Q13, and Q15. The 
temperature sensing element, U2e, is connected as a diode and tracks the base-emitter temperature changes of 
the current-source transistors. Approximately —0.6V is provided by the voltage regulator (zener) diode, VRl, 
and transistor U2e. 

Vertical Driver (E) 

The Vertical Driver is a differential amplifier that consists of Q2, Q3, Q6, Q7, and Q14. Transistor Q15 is a 
temperature compensating current source (see Figure 8-71). The vertical signal from the preamplifier (0 to 800 
mV) is converted to the push-pull signal needed to drive the vertical deflection plates. Dual transistor Q14 is 
used as the input stage of the driver circuit. Its base voltage is adjusted from the front panel with the vertical 
position (VERT POSN) control A2A1R6. This establishes the input reference voltage. 




OUTPUT TO 
VERTICAL 
DEFLECTION 
PLATES 



FIGURE 8-71. VERTICAL DRIVER. SIMPLIFIED SCHEMATIC 

The gain of the vertical driver is set by a voltage divider consisting of R39, R42, and vertical gain control (VERT 
GAIN) A2A1R7. This gain control adjusts the ratio of the voltage divider. Transistor pairs Q2/Q6 and Q3/Q7 
are current- to- voltage amplifiers driven by the current from the collectors of Q14a and Q14b, respectively. 
Diodes CR5 through CR8 prevent the bases of Q2, Q3, Q6, and Q7 from being driven negative more than 0.6V 
Resistors R44 and R52 decouple the capacitive load presented by the CRT plates from the emitter of Q2 and Q3 . 
Decoupling is necessary to prevent overshoot and ringing in the Vertical Driver. 
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Sweep Ramp High/Low Limit Comparator (C) 

Operational amplifiers Ula and Ulb are connected to form a comparator circuit. A voltage divider, comprising 
resistors R6, R7, and R8, establishes a high voltage reference at Ula pin 2 and a low voltage reference at Ulb 
pin 5. The switching limits are approximately + 5V and + 0.7V, respectively. The signal applied to other inputs 
of the comparator is the YIG tuning voltage, the same signal that drives the YIG main coil. It consists of the 
analog tuning voltage and the sweep ramp (S + T). The tuning voltage is proportional to the instantaneous 
frequency to which the analyzer is tuned; the ramp sweeps from + 1 .2V to 4.8Y 

As the YIG tuning voltage at U 1 a pin 3 rises above the reference at U 1 a pin 2 ( + 4.95 V), the output of U 1 a rises 
to about + 14V This turns on Q4 in the blanking driver and blanks the display. If the YIG tuning voltage goes 
below the lower reference limit ( + 0.7V), the output of Ulb goes to about + 14V and again blanks the display. 
The upper and lower blanking limits correspond to 50 MHz below and 100 MHz above the ends of each band 
being swept. 

Vertical/Baseline Comparator (D) 

The Vertical/Baseline Comparator consists of Q16 and Q8. The baseline clipping reference voltage is set by the 
BL CLIP control A2A1R2, which varies the base voltage of Q16. The Vertical Preamplifier output signal is 
applied to the base of Q8 and compared to the dc reference voltage at the base of Q16. If the signal becomes 
more negative than the reference, Q8 turns on. This turns Q4 on and blanks the display. 

Blanking Driver (F) 

The Blanking Driver comprises transistors Q4 and Q9 (see Figure 8-72). Normally, Q4 is off, placing a low level 
at the base of Q9 and causing Q9 to be turned on. For Q9 to be turned off and provide a positive going blanking 
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output to the mainframe, Q4 must receive a positive voltage. The Blanking Driver is driven by the Vertical/ 
Baseline Comparator and the Sweep Ramp High/Low Limit Comparator. Either of these circuits can produce 
the positive input needed by the Blanking Driver to produce a blanking output. 

Penlift Driver (G) 

The display is blanked during retrace and during the dead time of the sweep ramp. Retrace blanking from the 
Sweep Generator/Bandwidth Control Assembly A9 is applied to the emitter of the buffer amplifier Ql. When 
the sweep ramp is turned off (dead time), the retrace blanking signal rises to + lOV This voltage appears at the 
base of Q4, blanking the display. Simultaneously, the + lOV signal is applied to base of Q5, causing the collector 
of QIO to rise to + 15Y Transistor QIO provides the signal used to lift the pen of the X-Y recorder during the 
analyzer's sweep retrace and dead time. Zener diodes and VR3 limit the output to 35V to protect QIO from 
high voltage and inductive transits generated by the X-Y recorder. 

Sweep Indicator Driver (H) 

The front panel SWEEP indicator lights when the retrace blanking signal is low (OV). Transistor Q22 is turned 
on by the low retrace signal and switches on the SWEEP light-emitting diode. 



VERTICAL DRIVER/BLANKING ASSEMBLY A15, TROUBLESHOOTING 

Display Held in Blanked Mode: When this occurs, it may be necessary to increase the display intensity (on 

LIP 180 series mainframes) to make the trace visible. A bright dot appears at the beginning of the trace and the 
BE CEIP control does not work. Most common failures are Q8 and Q16 (always change both). 

The S + T line from the Erequency Control Assembly A7 can cause the comparators (block C) to latch-up. 

The Sweep Generator/Bandwidth Assembly A9 retrace line input line can lock-up retrace. 

Display Offset in Linear: Most common failure is Q17. 
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TABLE 8-1 3. VERTICAL DRIVER/BLANKING ASSEMBLY A1 5, REPLACEABLE PARTS (1 0 F 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AJ5 


0l:Sti9 630rV 




1 


vfxncAL DRivrR/M AMKiKf; r.r.r.fAiiY 


;n4oo 


.I8f- .9 6113; 9 


A1 SCI 


C IOC- 01 97 


a 


4 


i:APAnT09 fXD 2.pn: ♦ IfJX 2rV6C TA 


s.'.:m9 


I’.c D225 x7«;'i.a;- 


Arx:' 


3103- J 197 


p 




TAPArnr.R fXl) 2. 1 3X 20'-tr lA 


s.'.r r.7 


»M0;’r%x9(i;*-iA;‘ 


AU.C3 


OlOC-0197 


8 




CAfA-si ioi> rxo 2.2iirt icx pcvor ta 


•I'.MSI f 


«5Cin22SX7fl;T.A2 


AISC4 


OlAO 23S5 


9 


2 


rAPArnr.M rxD .oimf «nn-2nx loovcr itR 


pfunii 


M63 2355 


AISCS 


0»OC-ni97 


a 




rAPAi:iio;J rxo 2.2iir« icx pr-vor ta 


ss-^o; 


IM. I.2.’5*V42PA2 


Aisn6 


au»3 23SS 


•; 




rAPAr.iitiR » xi> .oii>r «03 2>ix i.i.ivi:r «r:< 


; R4H3 


3163 -2155 


A I SCR 1 


1901 COSO 


3 


1 1 


proDF sufTnifNiT nr.v pu-ka pns on -is 


2>:4n0 


IVC1 -1JC5?I 


Ar.tR? 


t ?01 03r.9 


• 




Dif'Ci. '.giiisiiM; :i3v poIi-.a i:o .'s 


mn :i 


1V.H (1.150 


AISCR3 


ivti-onso 


3 




otobr- cwiTtiHiMP. ntiv pr.ohA pw- do v. 


2. lino 


I'.'ci onso 


AlSt«4 


1931 3‘.3b 


9 


1 


oiCDr. Mr, sri)OTiKY 


; r 48 <1 


r/j 1- .0.15 


A1SCRS 


17()l>flflS8 


3 




Diorr r.wiTCMfNi-. oov pguha pn-. do i-. 


2U40Q 


)V»;l OfiSO 


AlILf R6 


1931- oar, 3 


. 




Dif:nr luiTcrnsr. odu ?33i<a ; w‘. 


rninn 


iy>i lost' 


A1 SCR7 


1 VCl-OtJSO 


1 




DfODr pUITCHINf. 8CV PtChA PNS DO V. 


21I40C 


r/»:i 0(15(1 


A1SC.RR 


1931 03S3 


■» 




Dinf/s; r.gursiiKG nay P33 i-*a ids cn 35 


: 048:i 


i9.n-:i3:i0 


A1SCR9 


1 voi-or.sft 


3 




DtPDt -swucHrNi; tiov rrr.HA pur. do-ts 


:m4H0 


17(. 1 no5» 


AISfHlI 


1731- flOSO 


1 




Dior»r suTTtoiM: fuy Piiii-A ; Mi Do 35 


; 8480 


1931 0 JSO 


A1 SCR \ 1 


19Dl>nOSQ 


3 




DTonr swirrurwr. any pi.ohA pm'. do :is 


2.14110 


19«1 0C50 


AlSfRI? 


1901 • 3M0 


r 


1 


DTODr CM nir, ; r ooi ik 1 


; 84B3 


19J1-01.10 


A 1 SCR 1 3 


1VCI-00S8 


3 




DCflDC nUITCHtN*; OCV 2C0MA PN'-* DO V> 


2.<4no 


171.1 005(1 


A 1 SC P M 


1713 0316 


3 


1 


Dicor c-r 6,iy aoma i'*o co 7 


2H403 


(913-0116 


AlSJt 


ip;i-n/>oo 


0 


12 


cnNNn:ioi? sgi hont pin i,is mm bu: g/ sq 


204DC 


t.‘ .1 0600 


AISJD 


K'Sl 0630 


n 




coNivu CION r,f:ivT pin 1.14 i'.m bgc; 'r/ 


MMU3 


i; M-06.10 


A1SJ3 


i;*si-o6co 


n 




ITONNrCTOR SOI nOOT PIN 1.14 MM D iC S/ 5Q 


;m4ho 


12 •( -06(10 


AtSJ4 


irsi 0633 


a 




r.f:^^^rf.lllR t.ri ri«MT pin i.m r.M dgc :.u 


; 11483 


i:51 3630 


A1S55 


i;'Si-U6r.fl 


Q 




CONNV MOP -f>r.l CON! PIN 1.14 MM D iG 57 OW 


2N4O0 


12M 06Cr. 


AlSJA 


USl 0603 


0 




(.riNNirihR r.f.i rcNT PIN 1.14 r.M i.'C r.i :,g 


: nuin 


i;-5l-3630 


A1 SJ7 


ir*5i-06ce 


0 




roNNirroP sr.i r.n.>ir pin i.m mm Dsr •;/ so 


20480 


12 ■( 06 Kr. 


AISLl 


91400179 


1 


7 


INDDI.ICIR Rf I.M All) PH H 1 3X . W 604 . .'flM H 


: 048(1 


V143 :n/9 


A1SL2 


91 4C-0179 


1 




IND0GT09 Kf -r.H Ml D 2200 U.X . l/.Af.X . IMM 0 


20400 


7141. or/7 


AtSQl 


Ifi'M 0 0 37 


*7 


4 


lUAN'-rr.ifiR PNP r> i in in pd T/i)ru 


347 1 1 


203: 51 


A1SQ2 


iar.4-np34 


4 


4 


TRANGTGTDP NPM PM344I1 M IH 5 PD^tU 


3! 505 


;>N 1440 


A1S03 


U.S4 3234 


4 




IRANMMUR NPN ;,'N:M4{) C,l rn S PO IW 


71 S85 


2N3443 


A1 5Q4 


Ul'.:i4-0009 


1 


1 


TPANGTninP NPN HT PD 30CMW rT-6(i(;MM7 


15 4/13 


2NVCV 


A1SQS 


K1S4 0404 


3 


1 


TRANSTGiriR NPN *;l TG 10 PI) 360^^ 


2840 .) 


ir,54 (1404 


A1SQ6 


liJ‘54-o;*34 


4 




TPANniriTOR NPN 2M’.44n SI TO -5 PD lW 


31 VIS 


2M '•440 


Air.q? 


inr.4 0234 


4 




TPANMC.TCiR HPN PNM43 51 10 5 PD-IU 


31 '-ns 


2W.34 43 


A1SQ8 


inS3-0 0C7 


7 




TRANr.TGTGW PNP PN5PS1 M TO It) PD<5M1MW 


C4/13 


2N 1251 


A1SQ9 


l!tS4- 0319 




1 


TPANCTI.rnR NPN GI TD-IO PD-T6;)hU 


: R403 


ll.r.4 0317 


AISQIO 


HIS4-0039 


7 


1 


TPANGTGTOW NI’N ?M3fir,3G S\ 10-39 PD lU 


31 SOS 


2N1(:m5 


A1SQ11 


ins3 04S1 


r-, 




1RAH5TMOR PNP I M.1799 51 U» 10 PD*^36.)My 


3 i; 95 


2M.1V9V 


A15Q12 


18S3 OASl 


» 




IPANSISTOR PNP 2N.1799 51 TO |R PD^3.SCM« 


li 1 295 


2N.1779 


A1SQ13 


inS4 3002 


r 


4 


TRAKSTSTCiR NPN PD-.333MU FT 23060/ 


28403 


1854-3002 


A1SQ14 


11154-0475 


5 


1 


T»>‘ANSI5T0R -DtlAt NPN PD 'VT.fthg 


20480 


in .4 0475 


A1SQ1S 


lf<54 0BO2 


F 




IRANMSTAR NPN PD-303MU f T 230MM7 


; 0480 


1O54-3K02 


AISM16 


1853 -0C07 


7 




TPAN'JTf.TOP PNP 2N3251 51 10 10 PD -V.RhU 


04/1.1 


2N1251 


A1SQ17 


loss 0049 


\ 


1 


IPANSTSTOR .IFFl DUAL N CMAN D- r.GOF M 


: 840(1 


1055- 3349 


A1SQ18 


inS4-OH02 


e 




TPANGIGTOR NI'N PD^:3nt)MU 1 T 200MM7 


20400 


nr. 4 0802 


A1SQt9 


1055-0417 


7 


1 


U^ANMSirjR .T FP;T N CMAN D-KODC TO-111 GI 


20483 


11.55-0417 


A1SQ20 


inS4 0082 


a 




TPANSTSTflR NPN PD -.lOQMU rT-200Mlt/ 


20480 


1051 0082 


A1SQ21 


10S5* 0020 


a 


1 


IRANSrOTOR J ITT N-Ci:AN D MODE TO U) SI 


20483 


1055 0320 


A15Q22 


inS3-0007 


7 




TRANJTGTOP PNP 2N3251 51 TO 10 PD^3/.CMU 


r.4713 


2N12M 


AISRI 


2100- 3123 


11 


1 


RrSIMf'R IRMR 5.10 1 OX C 51DF ADJ 17 IRN 


32111 


43P531 


A15R2 


0757-019? 


3 


6 


proir.ioR 21 . 5x u 125U r tc»o* ion 


2 4’. 46 


C4 l/fl TO 2152 r 


A1SR3 


3757 0420 


3 


2 


Rf.r.lSTfiR 753 1% .i:‘5U P IT-'O* 103 


24546 


C4 1/8 TO 751 F 


A1SR4 


0757-0281 


3 


3 


RfSIGTOR IK IX .125U F TCO«-10C 


24546 


C4 1/8 TO 1001 -F 


A1SR5 


3757-0279 


0 


1 


RCMSTfiR 3.WK IX .125U T IC*0^-I03 


24546 


C4 1/n TO 3161 F 


AtSR6 


0690'315& 


2 


4 


RrSlCTOR 14.7K IX .125J 1 tr«0» ICO 


241.46 


C4 1/0 1(1 1472 r 


A1SR7 


0757-0290 


■ 


1 


RrMMC'R 6.19K IX .lISU r 1C 3«-133 


19731 


MF4C1/0 T3-6191 T 


A1SR8 


0757-0424 


7 


3 


RF51ST0R i.iK IX .irnur Tro*-ioc 


24546 


C4 1/8 TO 1101 -f 


A1SR9 


0690-3156 


z 




RtOTSTriR 14. 7K IX ,125U F TC-0* 100 


24546 


C4 1/8 TO 1472 r 


AlSftlO 


0757-0199 


3 




RFSISrOR 21. 5K IX .12T.UT 1C«0* ICO 


24546 


84 1/8 TO 2152 F 


A1SR11 


0690 3155 


1 


3 


RrSTSUlR 4.64K IX . K'SW F TC^Oi 103 


24S46 


C4 1/8 TO -4641 F 


AtSRf2 


0757-0416 


7 


3 


RFSI5T0R 511 IX .125U F TC^0*1B0 


24546 


84 1/8 TO 5UP F 


A1SR13 


0603 0475 


1 


1 


RCOimriR 4.7 5X .25U FC TC« 430/»S«3 


31121 


(.['47C.5 


A15R14 


0757-0424 


7 




RFSISTOR 1.1K IX .125U F TC-0*lfl0 


24546 


84 1/8-TC 1 ICl -F 


AISRIS 


3757 0199 


3 




RC515TCIR 21. 5K IX .125W F TC-3«-100 


24546 


C4 1/8 TO 2152 F 


A15K16 


1)757-0199 


3 




RFSinTOR 21. 5K IX .125U F TC=0^-100 


24546 


84 1/0-tO 2152 F 


A1SR17 


0757-0200 


3 




REMSTGR IK 1% .125U F rC=0-i lOH 


24546 


C4 1/8 Tfl-lOfll r 


AiSfite 


0698-3155 


1 




RESISTOR 4.64K IX ,125U F TC=0-* -U(l 


24546 


8.4 1/8 TO 4641 F 


A1SR19 


0690-0084 


9 


1 


RESISTOR 2.1CK IX .125U F TC=0-*-100 


24546 


84 1/8 TO-2151 F 


AIS820 


0757-0416 


7 




RESISTOR 511 1% .IPSU F TC=0-f-10n 


24546 


C4 1/0 TO 5I1PF 
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TABLE 8-13. VERTICALDRIVER/BLANKING ASSEMBLY A15, REPLACEABLE PARTS(20F2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AU.uri 


t/.rt.T 1355 


5 


t 


7r5TL.U»R in ',i . TM rc IC n3O/*90O 


31121 


CB1 355 




ti757- (1442 


9 


3 


Rt Sir.TOR lOU IX .125U T TC Of-lOC 


24546 


C4 I/O TO 1DC2F 


AlfBI'S 


3757 0 4/.5 


4 


3 


Rf;'.151(iR 133»f IX .U5W T IT 3* 1, JO 


24546 


C4 I/O 10 1033 r 


A1 5R24 


(J757 0442 


9 




HrsTamiJ ioi> n .i25vi i Tr o* ict 


24546 


C4 1/0-70 1CC2-F 




3757 3199 






RriUClt.R 21. M< IX .1L5U T 1C‘.H 130 


24546 


F4 1/0-T3 2152-F 


A15R26* 


C/.90 31S3 


9 


1 


prsir.TOR 3.n.in iz .i25y f ic*oi-ic(. 


24546 


C4 1/8 TO 30X1 -r 




3#,90 3440 


7 


4 


RFr.r.K'R 196 tx .125M F 103 


2 4546 


C4 l/G T3-196R r 




CA9(}-344C 


7 




RrSiniOR 196 IZ |2fiW f Tf. o^-ior 


24f.46 


C4 1/0-TC 1969 r 


AI!Kr:9 


3757- 3279 


Q 




RrniMfiR 3.16K IX .l.'5U F TC Or 103 


24546 


C4 1 /a T3 .3161 r 


A1 5R30 


OA90- 3156 


2 




RFSir.TOP 14. 7H IZ 125W F TC-Or IftC 


245 46 


C4 I/O 1C 1472 F 


Atf,R3l 


3/>9(l 3157 


2 


1 


«t*:tMr.R 17./t{ IX .K5wr 1C 3* 103 


24‘.46 


C4 1/B rO-1962 r 


A1SR32 


CfiRQ' 3444 




4 


prsTr.toR 316 IZ 125W T rc-o* iro 


24546 


C4 l/B-TC 3W.e F 


AK.R33 


(1757 0424 


7 




RFTIf.TFiR I.IR IX .125W F IC-Hr-lOD 


2 4546 


C4 1/D T3-1131 r 


AtSR34 


0A98-3156 


2 




prsirirnp i4.7it iz .i25u r ic-o< inc 


24T46 


F4 1/8 TO 1472 r 


Ai'.Rin 


0757 0279 


.1 




Rcr>TMr.R 3.16K IZ ,i;5ur ir-'O* loo 


24546 


C4 1/8 T3-31M-F 


AlfjR36 


0 757 0200 


7 


1 


Hrr,Tr.TOfi 5.62* iz .12. a 1 rr»o*-iDr* 


24546 


C4 1/8 TO 5621 F 


A1T.R37 


DV57 0 4/.5 


6 




RFr.icTnR 103K IX i:5g r ir 3r-i03 


24546 


C4 1 /0 T3 1033 F 


AKiR38 


0757-0199 


IS 




pr*315TOt» 21. sv IZ ,125a r TC»0r -lll(l 


24546 


C4 I/O Tr 2152 F 


Al' R ^9 


J69n- 3444 


1 




RF.r.TMfiR 316 tX U?U F ir.-0-»-130 


24546 


C4 1 /0 TO 316R r 


A1?'iR40 


0757-0394 


0 


1 


pfsirmpsi.i iz .i2'-ar rr-or icis 


24T.46 


C4 1/8-Tr. 51P1 r 


At '.Pit 


0A9n 3155 


1 




prniMriR 4.64K IZ , U'5U r ir--3< 103 


24546 


C4 1/3 T3-4641 F 


A1 SR4;» 


0757- 0416 


7 




prnir.TOR 511 iz .125a t rc 0* 100 


24546 


C4 1/B-TO SUP F 


A1«.R43 


0757 0442 


7 




RFnTPif'R 10K IX .i;5ur ir-oi io.i 


24546 


C4 1/8 TO-1032-r 


A1SR44 


r./.98-3444 


t 




Pir.ICIOP 316 IZ .125a F Tf 01 ICO 


24546 


C4 l/B-TC 3169 -F 


A1?.R *% 


0757 0037 


6 


2 


PFr.Tr.TfiR e.rr.K ix .5u r in ot mo 


;:n4ns 


0V57- 0037 


A1?R4A 


0757 0944 




? 


Pr^lCTOR 16.2* IZ .5a F Tr-Oi-lCO 


2R40O 


C757 0844 


A1?.R47 


0A7n 3440 


7 




Pr^TMAR 196 IX .i:*.u r IC 3»-100 


24546 


C4 1/0- TO 196R r 


A1 fiR4fl 


0757-042$ 


3 




PCSir.Tnp 75C iz .i2r.a i T(' o*-inc 


24546 


C4 1/B-TO 751 F 


A1S.R47 


0757 0044 


& 




RtniMdR 16. 2K IX .5U r IC-0« 100 


20403 


0757 3044 


A1 SR50 


C/>90-344O 


7 




Rrsir.rnp i?6 iz .i?5u f tc or-icc 


241.46 


C4 1/e-TO 1969 F 


Alf.RSl 


3757 3637 


6- 




RF^lGWiR «.iM< IX .5U F 1C Or-103 


10400 


0757 0037 


A1 5R52 


R/>99-3444 


1 




RfsisTOP 316 IZ .i?r.a r tC‘ D« ioo 


24546 


C4 1/0 TO 316P-F 


Al«.Rf.3 


0690 3?60 


9- 


1 


Rrr.iGiriR 464* ix . 125 a r ic- o* 103 


'0403 


0698 3260 


A17SR54 


0698-3446 


3 


1 


RFCICIOP 3H^ IZ .l?r.a F TC Or -lCfi 


24!. 46 


C4 1/0 TO 3R3P r 


A1'.R55 


0757 0200 


3. 




prntGiOR IK IX .K-5U r ic»^Dt 133 


24546 


C4 1/0 TD-1031 F 


AISRSfc 


(5757 -046S 


b 




RCSIGTOR tOOK 1% 125U F TC-^0+ ICO 


24546 


r.4 1/8-TO-1003 r 


AI?jRS7 


0690 D0B3 


& 




RFGTfiTDR 1 . 96K 1% 125W F TC'-^JH 100 


24546 


C4 1/0-TO-1961 F 


AtSTPl 


1251 -0600 


0 




CONNECTOR -SGI CONT PIN 1.14 MM-BSC S7 SQ 


2C4B0 


1251 -0600 


At51P2 


1251 0600 


0 




CONNFCTCiR- r>Cl CONT PTN 1,14 HM BCC-SZ CO 


rn4B0 


1751 -0600 


A1STP3 


1251-060$ 


0 




CONNfCTOR-SCL CDNT PIN 1.14 MH-BSC 57 SQ 


20400 


1251 060 C 


AI51P4 


1251 0600 


0 




CONNrClCiR 5RL FONT PIN 1.14 rH Bf.C 5/ f.Q 


20480 


1.751-0600 


AJ5TP5 


1251-0600 


0 




CONNCCTOR-SGL CONT PIN 1.14 HH-DCC S7 SQ 


20406 


1251 -6600 


AI^Ul 


1026-0092 


3 


1 


TC OP AHP CP DUAL TO- 99 PKG 


20480 


1026-0092 


A15U2 


IHSa-0 032 


3 


1 


TPANGTGTOR ARRAY 14 PIN PLSTC DJP 


31.505 


CA3146F 


A1SVR1 


1702 0033 


4 


1 


DTODF 7NR 1NP23 6 2<vl 5% DO 7 PI)=.4U 


24346 


1N023 


A15VR2 


lV02-02$2 


9 


t 


DIODE 7.NP 15U 5%PD=1U IP^^SUA 


20480 


190? 02C2 


A1S.VR3 


1902*0556 


6 


1 


DIODF ZNR 200 5%PD=^1U 1R=^5MA 


(0480 


1932-3556 










A15 HinCFUANEOUS PARTS 








1200-0173 


5 


5 


I N5UI ATCtR - <S1 R DAP CL 


284R0 


120$ 0173 
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FIGURE 8-73, VERTICAL DRIVER/BLANKING ASSEMBLY A15, BLOCK DIAGRAM 
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FIGURE 8-74. VERTICAL DRIVER/BLANKING ASSEMBLY A1 5, COMPONENT LOCATIONS 
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FRONT SWITCH ASSEMBLY A2 



O PREAMPLIFIER 



VIDEO FILTER 



VIDEO 
FROM AI4 
AND 

VIDEO SHIFT 

FROM A6 



SIGNAL 


TO/FROM 


function 

BLOCK 


NC 






VIDEO 

TRIG 


A2 


O 


NC 


REAR PANEL 




BEAM 

FINDER 


PI J1 


o 








AUX VERT 


PI t4 


o 


VERT 


A9.A2 


o 


VERT 

POSN 


A3 


o 


EXPAND 


A2 


o 


SWEEP 

LEO 


A2 


o 


VERT GAIN 


A3 


o 


GNQ 


All 


o 


S*T 


A) 


0 




REAR PANEL 






PI 26 


Q 


BLANKING 


REARPANEL 
PI 17 


0 


BLCLIP 


A2 , 


o 


.|«V 


REARPANEL 
PI 29 
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FIGURE 8-73. VERTICAL DRIVER/BLANKING ASSEMBLY A15, BLOCK DIAGRAM 
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MODEL8559A 



SERVICE 



TABLE8-14. MOTHERBOARDASSEMBLY A16, REPLACEABLEPARTSd OF 2) 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16 


08^59 6037C 




1 


K01HER6nARD A5fE«rLY 


^0403 


06557 60976 


Af6Cl 


C100 0197 


£ 


1 


CAPAOITOP rXD 2.2I.1P»-ICX 2CVDC TA 


56P09 


15Cr»?25X902f:A2 




0180 ??35 


2 


1 


rAPAClTr.R FXD .33l>r« lOX 35VCC TA 


562B7 


lSaD334X983r.AP 


A1/>C3 


0160-4C04 


a 


2 


CAPACITOR -FXD .102 ♦-2CX 50VPC CFP 


20400 


C16C 4084 




0160 2955 


•; 


16 


CAPACTT(iR-FXD .OlliC 489 20X l90\^tC CFR 


20489 


9169-2055 


A16CS 


0160-2055 


9 




CAPACITOR rXD .0102 ♦nC-2tX lOCVOC CCR 


20400 


Cl 60 2055 


A16C6 


0160-3879 


7 


1 


capacitor FXD oiur ♦ POX lOOVDC crp 


r-0483 


0160-3B79 


A16C7 


0160-2C5S 


9 




CAPACITOR-FXO CIUF +00 2CX lOCVDC CFR 


20400 


Cl 60 pcsr, 


A16CB 


0160-2955 


9 




CAPACllfiR FXD OUtF *09 20X 109VEC TfR 


284R3 


9160-2955 


A16C9 


01 60-2C5S 


9 




CAPACITOR-FXO .CIUF +OC -PCX lOflVOC CFR 


PO4O0 


C16C P055 


A16C13 


0160 2055 


9 




CAPACITt R'f XD .91UF <83 29X 190VCC LFR 


PO480 


9169 -pass 


A16C11 


C160 2035 


9 




CAPACITOR-FXO .CIUF ♦OC-PCX lOOVDC CFR 


PR4P0 


0160 -por.5 


A16C1? 


9160 2055 


9 




CAPACIlfiR FXD .0U>r 483-29X 130CCC fTR 


F0489 


3169-2955 


A16C13 


0160-2055 


9 




CAPACITOR-FXO .CIUF *00 PCX lOCVDC CFP 


20480 


Cl 60 2055 


A1//C14 


0160 2955 






CAPACITOR FXD .OIUF ‘89 POX 103VCC fPR 


<0489 


3160-2955 


A16C1S 


0160-2055 


9 




CAPACTTOR-rXD .CIUF ♦flfi PCX lOOUDC CFP 


2R4B0 


Cl 60 2055 


AU.C16 


0163-20?«S 


9 




CAPACnt'R FXD .91UF lOO 2.TX 1099CC CTR 


7 8489 


3160-P055 


At6C17 


016I-2CSS 


9 




CAPACITOR FXD .CIUF ♦OC-2CX lOOVOC CEP 


28400 


C160 2055 


A16C18 


0160-2955 


9 




CAPACTTCR- FXD .OUtF *89 POX 1909DC CF.R 


<8489 


9160-2955 


A1 AC19 


0160-2055 


9 




CAPACITOR FXD .OlOF ♦OC-PCX lOOVOC Cl P 


PO4O0 


0160 2055 


A16CP3 


0160 3456 


6 


1 


CAPAClTtR FXD lOJOPF »-19X IKVDC CFR 


rO4O0 


3169-3456 


AUiCPl 


0160 4084 


0 




CAPACITOR-FXD . UIF ♦-P0X SOVOC CFP 


2H4O0 


C160 4084 


AI6f?2 


OinO-2500 


1 


1 


CAPACtiriR- F XD 15)0UF*S0 1 -TX 16VDC Al. 


.37942 


lT15;uai6ClC3P 


A16C23 


016I-2CSS 


9 




CAPACITOR FXD .CIUF ♦OO POX lOCVDC CFR 


20400 


0160 2055 


A1CCP4 


9160 387Q 


6 


2 


CAPACITOR FXO lOlOPF 4 23X tOOVDC MR 


2048Q 


3160-3078 


AWiC25 


0160-3078 


6 




CAPACirOP FXD 104DPF 4'PIVX lOOVDC CCP 


78400 


0160 3878 


A16CP6 


0160- 3877 


5 


1 


CAPAClTfiR-FXD 105PF 4 20X P30VCC lER 


20480 


3160 3077 


A16CRI 


1901-0376 


6 


1 


DIODF GCN PRP 357 50MA DO 35 


P048C 


1901-0376 


Ai6rn? 


1701 0350 


2 


1 


DICCF 5UlTrH1Nt: nav POOP.A 2NS CO 35 


70480 


1731-0050 


A16J1 


1251-3702 




2 


CONNtCTOR 40 PIN H RCCTANCUl /'R 


PO480 


1251 -3702 


AW.J? 


1251-3702 


5 




CC'NNrr.TfjR 43 PIN M RECTANUJtAR 


P8483 


K51-3702 


A16J3 


1250-0257 


1 


1 


CONNECTOR PF SMB H PC 50 OHM 


20480 


1250 0257 


A16J4 


1250 0543 


R 


1 


CONNSCTOR XF 'M BNP M PC 5 0 OHM 


70480 


1750-9543 


At6JS 


1251-B2C0 


z 


1 


CONN POST TYPE 100 PIN CPCC 9-TONI 


PB480 


1251 -8PC0 


AHiLI 


00411-6008 


5 


3 


ChC'KF rrRRtlC 


coieo 


9041 1-6008 


A16L2 


00411 -6C0B 


5 




CHOKC FEPPITF 


2G4O0 


00411-6008 


A16L3 


03411-6090 






tllOXF FFRRI It 


78480 


88411-6038 


At 6L4 


91 01-2251 


0 


1 


INDUCTOR RF CH Ht D 220NH lOX .lG5DX.P6ir. 


P840D 


9UC 2251 


AU.Ql 


1855 0417 


7 


1 


TRANCTCTCiR J FCT M C.MAN D MCDF TR-IO SI 


204RO 


1055-0417 


AlARl 


15757 0346 


2 


3 


RFSIOTOR to IX .125U F TC-QilOQ 


P4546 


C4 t/B-TO -lOPO-F 


A16R2 


3757 0465 


6 


1 


RCnif.UiR I.T3X IX . Kf.U F TC'3»-1J0 


2-4T 46 


C4 1/8 TO 1093 F 


A16R3 


0698-5368 


2 


1 


RFCISTOS 3.74K .25X .IP5M F TC-04 SO 


20400 


0678 536R 


A1/.R4 


2100-1757 


2 


1 


RCniGIfR TRhR 500 5X WU HIDE ADJ 1-lSN 


20483 


2139 1757 


A1 6R5 


0757-0444 


1 


1 


RCSir.TOP 12. IK IX .1?5M F TC»0»-106 


P4546 


C4 I/O TC 1?1^-F 


AtAR6 


0678 3442 


9 


1 


• RCntGlf-H P37 IX .125W F TC=a»-130 


P4546 


C4 1/8 -Ta-237R- F 


A16R7 


0757-0395 


1 


1 


RESISTOR 56.2 IX .125M F TC*^04 100 


P4546 


C4 1/8 TO -56R2-F 


AW.R8 


0757-9346 


r 




REr,IS16R 13 IX .ll'SU F rC»0»-103 


24546 


C4 1/B-T0-1IR9 r 


Al 6R9 


0757-0346 


2 




RFSir.TOP 10 IX .1P5W F TC»0»-100 


P4546 


C4 1/B-TO -lOPC F 


At/>R10 


0670 3269 


9 


1 


REStSTUR 464K IX .125U F IC^Oi 109 


20480 


0678 3260 


AI&TRt 


1251-06IC 


0 


1 


CONNECTOR SF.L COMT PIN 1.14 MM -HSC 0/ 8Q 


28400 


1251 0600 


AILin 


11126-0122 


a 


1 


tC 7005 V RCl.TR TO-220 


07263 


7B05UC 


A16VR1 


1912 0631 


a 


1 


DIODE ZNR IN5351B 14V 5% PD=5U TC==i75X 


04713 


1N5.T51B 


A16VR2 


1932 0632 


9 


1 


DIODF 7NR 1N5354B 17V 5X PD-5,U TC=::475X 


0471.3 


1NS3548 


AU.VR3 


19C2-318? 


0 


1 


DIODF ZNR 12.17 SX DO-35 PD>.4U 


28480 


1902-3182 


A16yi 


08559 60001 


9 


1 


CONNFCTOR ASBEMTIY, MAINFRAME 


£0488 


98559 -60081 


A16U2 


011559 60161 


5 


1 


CABLF ASSEMIUY, YIG 


28480 


08559-60061 


A16U3 


0D5S9 600r,9 


7 


1 


CABI K ASSEMBLY, MIXER 


£0489 


88559 -60009 


A16XA7 


1251-1365 


6 


7 


CONNECTOR -PC FDCE 2 ? CONT/ROW 2 ROW.; 


28480 


1251-1365 


AU>XA8 


1251-1365 


6 




CONNECTOR-PC EDGE 22-CC)NT/R0U 2 -ROWS 


28480 


1251-1365 


A16XA9 


11*51-1363 


6 




CONNECTOR-PC EDGE 22-CONE/ROW 2-ROW:; 


20480 


1251-1365 


A16XAlOPt 


1251-1626 


2 


1 


CONNCCTOR -PC FOCE 12-CCNT/ROU 2-ROWS 


£8480 


1251-1626 


A16XA10P2 


1251-2034 


a 


2 


CONNFCTOR-PC EDGC lO-CONT/ROW 2 -ROWS 


20480 


1251-2034 


A16XAU 


1251 -1365 


6 




CONNECTOR PC E:DGE 22-CONT/ROU 2 ROWS 


28480 


1251 1365 


A16XA12 


1251-1365 


6 




CONNFCTOR PC EDGE 22-CONT/ROW 2-ROWS 


28400 


1251-1365 


A16XA13 


1251-1365 


6 




CONNECTOR-PC EDGE 22-CPNT/ROU 2 ROWS 


20480 


1251-1365 


A16XA14 


1251-1365 


6 




CONNECTOR-PC EDGE 22-CONT/RnU 2- ROUS 


2B40Q 


1251-1365 


A16XA15 


1251-2034 


a 




CONNECTOR-PC EDGE lO-CONT/ROU 2-ROWS 


28460 


1251-2034 



8-191 
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FIGURE 8-77. MOTHERBOARD ASSEMBLY A16, SCHEMATIC DIAGRAM 

8-195/8-196 
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BANDWIDTH FILTER NO. 1 
'ASSEMBLY All 

THIRD CONVERTER 
ASSEMBLY AID 
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FIGURE 8-78. MAJOR ASSEMBLIES, LOCATIONS 
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SERVICE 



-ts Urn 

*i M 



-Si «Ba 

*i «S 
S21.4 HHl 



0 dSN 
21.4 NHl 



Lo POUCH *T 

um -MINI SCO 

(SlTH SOI IWUT 
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A3 INPUT ATTENUATOR 
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eOMKCTM 



! .. I 

■< <■ Q - > 
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FREQUENCY CONTROL 
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PJIEO DRIVER 
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3 SHx 
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YTO PAIN CDIL TUNE DRIVER 



I : I 1: 
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I 

I j 



S-e 6HX 
♦13 48M 



OIOOE BIAS 
tST LO 



, ^ I 
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APPLIFIER 

3RD NIXER 
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FLATNESS 
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M2/H3/PP 

VAR 



A6 YIQ TUNED 
OSCILLATOR 



MAIN 
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BUFFER 
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OUTPUT 
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BUFFER 

AMPLIFIER 
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VIDEO SHIFT/VIDEO 
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1 CONTROL 
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